


We've got it all together-the cost effectiveness and reliability of our 6800 computer system 
with a high capacity 1.2 megabyte floppy disk system . . . PLUS-an outstanding new DOS 
and file management system. 

1 MEGABYTE DISK SYSTEM 

DMAF1 introduces a new level of capability to 
small computer systems. This disk system fea
tures two standard size floppy disk drives using 
the new double sided disk and two heads per 
drive. Usable storage space of over 600 kilobytes 
per drive, giving a tota l of over 1.0 megabyte of 
storage on line at all times. Ideal for small busi
ness applications, or for personal "super" sys
tems. 

DMA CONTROLLER 
The controller occupies one main memory slot 
in an SS-50 bus and uses the Motorola MC-6844 
DMA controller. The combination of a DMA 

type controller and double sided disks give the 
system speed of data transfer unobtainable with 
smaller drives. 

OPERATING SYSTEM 

To compliment this outstanding hardware we 
are supplying equally superior software. The 
disk operating system and file management sys
tem is called FLEX. It is one of the most flex 
ible and complete DOS's available for small sys
tems, but just as important; it is easy to use. 
No one can match the variety of compatible 
peripherals offered by Southwest Technical 
Products for the SS-50 bus and the 6800 com
puter system. Now more than ever there is no 
reason to settle for less. 

DMAF1 Disk System (assembled) .. ... ...... . ... . .............. . ....... $2,095.00 

DMAF1 Disk System (kit) . . ....... .. ................................. $2,000.00 

68/2 Computer with 40K of memory (assembled) ........... . ....... . ..... $1,195.00 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

216 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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Model Z-2 
Model Z-20 

One or two disks 
System Two 

Dual disk 
Up to 512K of RAM/ROM Up to 512K of RAM/ROM 

Up to 184K of disk 
Up to 512K of RAM/ROM 

Up to 184K of disk 

Fill your computer needs 
with the industry's 

most professional microcomputers 

#1 IN RELIABILITY 
When you choose Cromemco you 

get not only the industry 's f inest 
microcomputers but also the indus
try's widest microcomputer selec
tion. 

What's more, you get a computer 
from the manufacturer that compu
ter dealers rate # 1 in product re
liability.· 

Your range of choice includes 
our advanced System Three with 
up to four 8" disk drives. Or choose 
from the System Two and Z-20 with 
511 drives. Then for ROM-based work 
there's the Z2. Each of these com
puters further offers up to 1/2 mega
byte of RAM (or ROM) . 

We say these are the industry's 
most professional microcomputers 
because they have outstanding fea
tures like these: 
• Z-80A microprocessor - oper

ates at 250 nano second cycle 
time - nearly twice the speed of 
most others. 

*Rated in The 1977 Computer Store 
Survey by Image Resources , Westlake 
Village, CA. 

Up to 512 kilobytes of RAM and 
1 megabyte of disk storage 

fl r r 
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System Three 
Two to four disks 

Up to 512K of RAM / ROM 
Up to 1 megabyte of disk 

• 21 card slots to allow for un
paralleled system expansion us
ing industry-standard S-1 00 
cards. 

• S-100 bus- don't overlook how 
important this is. It has the in
dustry's widest support and Cro
memco has professionally imple
mented it in a fully-shielded 
design. 

• Cromemco card support of more 
than a dozen circuit cards for 
process control, business sys
tems, and data acquisition in
cluding cards for A-D and D-A 
conversion, for interfacing daisy
wheel or dot-matrix printers, even 
a card for programming PROMs. 

• The industry's most professional 
software support, including FOR
TRAN IV, 16K Disk-Extended 
BASIC, Z-80 Macro Assembler, 
Cromemco Multi-User Operating 
System -and more coming. 

• Rugged, professional all-metal 
construction for rack (or bench 
or floor cabinet) mounting. Cab
inets available. 

FOR TODAY AND TOMORROW 
Cromemco computers will meet 

your needs now and in the future 
because of their unquestioned tech
nical leadership, professionalism 
and enormous expandability. 

See them today at your dealer. 
There 's no substitute for getting 

the best. 

[3 Cromemeo 
i n c o r p o r a t e d CIRCLE INQUIRY NO. 10 

Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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THIS MONTH'S COVER 
This month 's cover de

picts the emergence of the 
microcomputer industry. 
From the silicon chips and 
sand , the integrated circuits 
(in the foreground) were 
formed . 

The effect is a surrealis· 
tic dream , hinting that the 
industry will someday, and 
possibly already is as mighty 
and everlasting as the great 
pyramids . 

The art is by Art Director 
Fino Ortiz, and photography 
by Margaret Fenstermaker. 
Materials for the cover were 
supplied by James Mageean 
of Argon Chemical and Intel 
Corporation . 
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Radio Shack's personal computer system? 
This ad just might make you a believer. 

You can't beat 
the 4K system at 

$599 

... or the step-up 
16K system at 

$899 

... or the fast 
4K/printer system at 

$1198 

... or the Level-II 
16K/printer/disk 

system at 

$2385 

TRS-80 "Breakthru" 
• TRS-80 microcomputer 
• 12" video display 
• Professional keyboard 
• Power supply 
• Cassette tape recorder 
• 4K RAM, Level-l BASIC 
• 232-page manual 
• 2 game cassettes 

TRS-80 "Sweet 16" 
• Above, except 

includes 16K RAM 

TRS-80 "Educator" 
• Above, except 

includes 4K RAM and 
screen printer 

TRS-80 "Professional" 
• Above, except 

includes 16K RAM , 
disk drive, expansion 
interface, and 
Level-11 BASIC 

So how are you gonna beat the system that 
does this much for this little? No way! 

.. . The amazing new 
32K/Level-ll/2-disk/ 

line printer system at 
$3874 

TRS-80 "Business" 
• Above, except 

includes 32K RAM , 
line printer, 
and two d isk drives 

Get deta il s and order now at Radio Shack stores and dealers in the USA, Canada, UK, Australi a, Belg ium, Hol land, France, Japan. 
Write Radio Shack, Di vis ion of Tandy Corporati on, Dept C-004, 1400 One Tandy Center, Fort Worth, Texas 76102. Ask for Catalog TRS-80. 

1tad1e lhaeK 
Prices May Vary at Ind ividual Stores and Dealers The biggest name in little computers 
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You can now own the Cadillac of low cost 
computer systems for less than $10,000. The 
single price of $995"0 provides all compo
nents and applications software to enable 
you, your secretary, your bookkeeper, any
one to begin using the INFO 2000 Business 
System immediately to cut costs and speed 
office operations. 

The entire system is comprised of the best 
commercial quality components, beautifully 
styled to enhance your business environ
ment. Included are a high performance 
microcomputer and disk drives, enclosed in 
an elegant mahogany cabinet, a high quality 
pedestal-moun ted video display, and a high 
speed line printer. Powerful software sup
plied with the system reflects two decades of 
systems development experience, and assures 
you will have the computing capabilities you 
need to meet your growing business require
ments. Applications software includes full 
word processing and business accounting 
functions. 

The heart of the system, the computer it
self, occupies only three circuit boards: the 
280 central processing unit, 32K RAM mem
ory, and the INFO 2000 Discomem board to 
handle all input and output functions. 

Integrated dual disk drives provide this 
system with rapid, high capacity storage that 
outperforms any other storaye system avail-

Is 815,000 reasonable 

able for microcomputers. They have been 
designed to prevent you from inadvertently 
damaging your diskettes. Industry-standard 
and IBM compatible, this dual drive system 
gives you a total of one half million bytes of 
storage which can be expanded to 2 million. 

The video console is mounted on a pede
stal at eye level, is covered with an anti
glare shield for ease of viewing, and its 24 x 
80 character display uses a 9 x 12 dot matrix 
to give you beautiful readability. The display 
features true lower case letters with descen
ders-extremely important for word proces
sing. The capacitive keyboard and numeric 
keypad have no mechanical contacts, assur
ing maintenance-free performance. 

The high-speed line printer gives you 
clear output at 165 characters per second. 
This impact printer handles up to 4-part 
business forms, and the adjustable tractor 
feed accomodates widths up to 15 inches. 

Applications software is what makes it 
all work so easily for you. CPA 2000 and 
TEXT 2000 were designed exclusively for 
the INFO 2000 Business System, resulting 
in the most advanced applications software 
now available in the industry. 

Everything you have read on this page 
is standard with the system. It's ready for 
delivery to you now. If the price of $9950 
still sounds incredible, write our sales office 
for answers to all your questions. 

for a COMPLETE BUSINESS COMPUTER? 
Then under 810,000 is incredible-BUT TRUE 
with the IIIFI !Ill BUSINESS SYSTEM 



PERFORMANCE THAT OUTSTRIPS ALL OTHERS. 
Decades of experience have gone 

into developing programs that make 
the INFO 2000 Business System 
highly competitive with larger com
puter systems. Sophisticated design 
of the software itself makes it easy 
for you to use this computer sys
tem without having to know any
thing about computers. Detailed 
documentation teaches you to get 
the system operating immediately, 
then move step by step into gradu
ally more complex operations. Pro
grams for word processing and ac
counting applications are provided 
with your INFO 2000 Business 
System. 

You'll be delighted with the sim
plicity of TEXT 2000, and amazed 
at its versatility and speed. Func
tion keys on the word processing 
printer, and simple English com
mands permit you to quickly edit 
your copy, and format it to give 
you a finished, professional looking 
piece. Every important capability is • 
included: proportional spacing, bi
directional printing, bold-face type, 
underlining, tabulation, and right 
and left justification. 

Because you can save copy on 
diskette, you have immediate access 
to large volumes of documents con
tained in a very small space. Ad
dress lists can be edited, printed 
and sorted according to any criter
ia, and inserted on letterhead for 
large quantities of original mailings. 
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CPA 2000 ACCOUNTING is a soft
ware package which includes a gen
eral ledger, accounts receivable and 
accounts payable. The general ledg
er, for example, allows u to have 
the flexibility 
and control 
you need, with 
the speed and 
capacity to 
compete with 
computerized 
accounting ser
vices. CPA 
2000 lets you 
create a chart of accounts any 
numbering system you wish up to 8 
characters long. You can establish 
an accounting calender using as 
many as 13 periods per year within 
any fiscal boundary you choose. 
You can operate more than one 
period simultaneously-you don't 
have to close one month before 
posting to the next. You can define 
the format of your financial state
ments, independent of your num
bering scheme. So you have com
plete control over the sequence and 
level of detail of your Balance 
Sheet, Income Statement, and 
Statement of Change in Finan-
cial Position. 

..... ···· ····· ...... . 
. ··' 

······ ' 

·· ··•"- ' . ····· ·:"·: ··· 

OPERATING SOFTWARE A com
plete library of development soft
ware is available as an option for 

use on the INFO 
2000 Business 
System, includ
ing a choice of 
3 BASICs, 2 
FOR TRANs, 

assemblers, 2 text editors, a fast 
sort program, a debugging program 
and several utilities. 

CUSTOMIZE YOUR SYSTEM 
WITH OPTIONS The INFO 2000 
Business System is delivered as a 
complete operating package. But 
realizing that there are special needs 
for special applications, optional 
hard ware can be adapted to custo
mize your business system. Inclu
ded in your needs might be addi-
tional memory, word processing 

• printer, video line drawing and 
.... ' ·.special effects, or additional disk 
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storage. 

P o v • 1 

, ..... 
- ··: ~ ....... -· 

For complete de
tails and answers 
to all your ques-
tions, contact 

the INFO 2000 
sales office . 

• 
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OSBORNE ~ASSOCIATES, INC. 
The World Leaders In Microprocessor Books 

If you want information on microprocessors, begin with 
the Osborne books. 

ORDER NOW 
Prices increase July 1 

PROGRAM BOOKS WRITTEN IN BASIC 
Payroll Wi t h Cost Accoun t ing 
Accounts Payable And Accounts 

Receivable 
General Ledger 

These books may be used independent ly, or 
implemented together as a complete ac
count ing system. Each contains program 
listings, user's manual and thorough docu 
mentation. Written in an extended version 
of BASIC. 

~ 
~~ 

# 22002 (400 pages), # 23002*, # 24002* 

Some Common BASIC Programs 

76 short pract ical programs, most of which 
can be used on any microcomputer with any 
version of BASIC. Complete with program 
descriptions, listings, remarks and exam
ples. 
# 21 002 (200 pages) 

.. 
I f).~ ffNCfi 

.WAiff/IOK/Iti!S 

ASSEMBLY LANGUAGE PROGRAMMING 

8080A/ 8085 Assembly Language Programming 

6800 Assembly Language Programming 

These books describe how to program a 
microcomputer using assembly language. 
They discuss classica l programming techn i
ques, and contain simplif ied programming 
examples relevant to today's microcom
puter applications. 
# 31003, 32003 (400 pages each) 

AN INTRODUCTION TO MICROCOMPUTERS 

AN INTAOOUCTION 
TO MIC!IOCOMPt.ITf~ 

VOLUME 0 
THE BEGINNER'S BOOK 

Volume 0 - The Beginner's Book 

If you know nothing about computers, then 
this is the book for you. It introduces com
puter logic and terminology in language a 
beginner ca n understand. Computer soft 
ware. hardware and component parts are 
described, and simple explanat ions are given 
for how they work. Text is supplemented 
with creative illustrations and numerous 
photographs. Volume 0 prepares the novice 
for Volume I. 
# 600 1 (300 pages) 

Volume I- Basic Concepts 

This best selling text describes hardware 
and programming concepts common to all 
microprocessors. These concepts are ex
plained clearly and thoroughly, beginning at 
an elementary level. Worldwide, Volume I 
has a greater yearly sa les volume than any 
other computer text . 
# 2001 (350 pages) 

Volume II -Some Real Products 
(revised June 1977) 

Every common microprocessor and all sup
port devices are described. Only data sheets 
are copied from manufacturers. Major chip 
slice products are also discussed. 
# 3001A (1250 pages) 

PROGRAMMING FOR LOGIC DESIGN 

8080 Programming For Logic Design 
6800 Programming For Logic Design 
Z80 Programming For Logic Design 

These books describe the meeting ground 
of programmers and logic designers; written 
for both, they provide detailed examples to 
illustrate effective usage of microprocessors 
in traditional digital applications. 
# 4001 , # 5001 , # 7001 (300 pages each) 

(4, 5) 548-2805 TWX 910-366-7277 OSBORNE & ASSOCIATES, INC. • P.O. Box 2036 • DEPT. C19 • Berkeley, California 94702 • 
9 :00a.m. - 5 :00p.m. Pacific Time 

Price appl ies t o orders postmarked by June 30, 197B. PRICE QTY AMT 

6001 Volume 0 - The Beginner's Book $ 7.50 

2001 Volume I - Basic Concepts 7.50 

3001A Volume 11 - Some Real Products (1977 edition } 15.00 

4001 8080 Programming For Logic Design 7.50 

5001 6800 Programming For Logic Design 7.50 

7001 ZSO Programming For logic Design 7.50 

31003 BOSOA/ 8085 Assembly Language Programming 7.50 

32003 6800 Assembly Language Programming 7.50 

21002 Some Common BASIC Programs 7.50 

22002 Payroll W ith Cost Accounting 12.50 

• 6- 1/ 2%, SF Bay Area residents only 
TOTAl J----~ 

• 6% . California residents outside SF Bay Area 
• Payment must be enclosed for orders of 

10 books or less. 

Sales Tax (Calif. residents only) 

• I have enclosed: 

Ochec~ 0 money order 

~----l 
Shipping Charges 

J-----1 
TOTAl AMOUNT OF PURCHASE 

NAME 

AOORESS 

CITY STATE ZIP PHONE 

SHIPPING CHARGES Shipping charges for bulk orders to be arranged. 

0 4th class (no charge, allow 3-4 weeks within USA. not applicable to discounted orders) 

0 $ .50 per book, UPS (allow 10 days) in the U.S. 

0 $1.50 per book, specia l rush shipment by air in the U.S. 

0 All foreign orders. $3.00 per book. for air shipment 

* These b ooks are schedu led to b e published du ring 1978. Please send informat ion on : 

Please notify m e w hen they are avai lable: 

0 23002 Accounts Payable and Accounts Receivable 
0 24002 General Ledger 

New price list effect ive July 1, 1978 

0 pricing, ordering , and titles 

available after 6/ 30 / 78 

0 initial dealer consignments 

0 dealer and School discounts 

0 foreign distributors F8 
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By Carl Warren 

The microcomputer industry, as 
we know it, is just a little over three 
years old. During this period micro
computing has grown from the draw
ing board stage, to one of the major 
industries in the country today . 

Along with the growth , a maturing 
process has taken place, particularly 
among the publications geared to 
serve the field of micro- and mini 
computing. 

This maturing process followed 
the normal ebbs and flows associ· 
ated with growing up. Beginning 
with the jealousy factor and climax· 
ing with an unwillingness to develop 
a feeling of cohesiveness within the 
publishing field. Thank goodness the 
age of puberty has passed and work· 
ing relationships are developing 
among the magazines. 

Cooperat ion is the key to success 
in any endeavor, and especially im· 
portant in a young, growing industry. 
Therefore, to further enhance this 
cooperative spirit , it was decided 
here at INTERFACE AGE, to open 
our pages to editors of magazines 
serving the microcomputer industry. 

Depending upon reader reaction 
to this editorial conference, we hope 
to make this an annual affair. Pos· 
sibly the idea will make its way 
around the industry, with each 
magazine providing the space on a 
round robin basis. 

Last month I briefly discussed the 
different conventions that I had at· 
tended and those still to come. In re
lationship to conventions I would 
like to discuss the seminars that are 
usually associated with them. 

Seminars are those extra things 
provided by promoters of conven
tions - usually at an extra cost to 
the attendee. The seminar 's purpose 
is simple . They are designed to fill in 
all the gaps that books , magazines 
and salesmen are not always able to 
cover. They also make it possible for 
the "experts " in the field to come 
face to face with the pub I ic they are 
advising. Seminars are in themselves 
worthwhile and help in the educa
tion process. 

There is some difficulty with the 
seminar process , and that is with 
how the speaker is compensated for 
his time and expertise . In a great 
number of cases the total compen· 
sation is in the recognition that the 
forum provides for the speaker. For 
other seminars there is a promise of 
a payment to the speaker, and this is 
where problems tend to crop up. 
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When a promise of payment is made 
by a promoter- usually in the $200 
to $300 range, it is assumed that the 
payment will be made either just 
prior to or within a reasonable 
length of time after the seminar. 
Most reputable promoters usually 
pay the last day of the convention. I 
have found that this is not always 
the case, and that payment may take 
several weeks or possibly not at all. 

Therefore, what I am suggesting 
is that should you be asked to speak 
at a convention , and the promise of 
payment is made, get it on paper. 
Also , be sure that the signed state
ment specifies when the payment 
will be made. Better yet, I heartily 
suggest that you get the bucks 
before opening your mouth. 

Recently, we have been receiving 
many letters and telephone calls 
suggesting that INTERFACE AGE is 
helping perpetuate a fraud , as a 
result of the Quasar article in the 
April issue. 

What I want to make clear is that 
INTERFACE AGE does not lend 
credibility or support to the Quasar 
product line. We presented the arti· 
cle as a glimpse of one side of the 
robotics issue. Quasar claims that 
they are legitimate. Carnegie-Mellon 
University scientists have decried it 
as a fraud . However, unt il the issue 
is settled , possibly in the courts, IN· 
TERFACE AGE will not take either 
side. We leave the decision up to the 
readers, and those that wish to join 
in the fracas. 

" Pick a card, any card . . . " 
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Dear Editor: 
You have done a great disservice 

to robotics development by publish
ing the article on the Quasar Indus
tries Robot. It is qu ite simply a fake 
. .. a sales promotion gimmick .. . it is 
not , under any stretch of the imagi 
nation, a robot. Several months ago 
we carried an article on this sham in 
our club newsletter, apparently it 
skipped your attention . 

I have personally attended a 
demonstration of the " Kiatu " robot , 
as a promotion for a local bank, and 
can personally attest to the fact that 
it is not a robot , and has no auto
matic control. It is , in fact , con
trolled by two men who stand near
by the robot and control it via radio 
transmission. One man generates the 
robot 's voice by speaking into the 
mike of a concealed transmitter, while 
the other carries a small AWOL-type 
bag. His hand is always in the bag , 
obviously controlling the " robot 's" 
movements via radio control. 

Further, the machine is con
structed very crudely. It 's hands are 
nothing more than shaped wood , 
and perform no function other than 
decoration . 

The mach ine is certainly not " a 
dream that came true" as is stated 
in the article. I feel that your 
magazine owes it to its readers to in
form them of this hoax. 

Sol Libes, President 
Amateur Computer Group 

of New Jersey 
Scotch Plain s, NJ 

Dear Editor: 
Thank you for the opportunity of 

correcting some embarrassing inac
curacies in the April article I auth
ored on the Quasar Industries ' 
robots . As INTERFACE AGE is 
aware, I wrote the article at your re
quest under deadline pressure, 
sandwiched between my own heavy 
schedule of business activities. I 
relied on information from Tony 
Reichelt , president , Quasar Indus
tries, in a tape-recorded , telephone 
interview, and drew heavily from a 
previous detailed interview in a 
" Buyer's Guide Reports" - which 
led me astray on the voice recogni 
tion, and so on. 

Android Amusement Corp., which 
is completely autonomous, has been 
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acting as the Quasar Industries' 
show robot booking agent only since 
January, 1978; my own exposure to 
computers has been rather limited 
to video game machines as a coin-op 
amusement operator. From the very 
start , we have looked upon the Qua
sar Industries' robot as a giant amuse
ment machine. Thus my perspective 
was completely different than the 
majority of your readers. Also, as 
emphasized in the introductory re
marks, my approach was light-heart
ed, primarily giving a behind-the
scenes look at the obviously show
biz type robot and the unusual occu
pation of robot technicians. 

Anyhow, for the record : (1) the 
Sales Promotional Android (S.P.A.) 
has no voice recognition capabili 
ties; (2) the S.P.A. is radio con
trolled . The talking is a combination 
of FM-radio relay and pre-recorded, 
8-track tape materials; (3) there are 
no sens.ors in the base. 

There has been a great deal of 
confusion between the Domestic 
Android , which Quasar Industries in 
New Jersey is currently developing, 
and the more visible, working sales
man 'droid , or S.P.A. model. This has 
carried over to department store 
copywriters for advertisements, as 
well as the general press wanting to 
glamorize the S.P.A. Years ago, 
Reichelt began using the marketing 
gimmick of stating the S.P.A. has a 
" 4800 word vocabulary. " Legally, his 
attorneys advised him he was 
covered because of the tape play-
back capabilities and the human- · 
assisted vocabulary. Now that tech
nology has surpassed this stage, 
like almost everything in elec
tronics, what once seemed advanced 
is now archaic from a technical 
standpoint. However, since the 
primary markets fo r the S.P.A. 
model continue to be department 
stores, trade shows, sales meetings 
and sim ilar short-duration perfor
mances, radio relay remains the 
most practical , economical, effi 
cient way to conduct these shows 
for clients. 

My firm has deleted all references 
to " 4800 word vocabulary" in fact 
sheets and advertising in the 
Western states. 

As to allegations of "fraud" you 
reported receiving from some 
callers and readers, doubting 
whether Quasar Industries can pro
duce their claimed Domestic An
droid , Reichelt himself was amused 
that your same April issue ran such 
articles as "A Vocal Interface for 
Your Robot ." Even I, as a new en
thusiast in this field, am fascinated 
by the potential of such products as 
Digital Group's Votrax Synthesizer. I 
will not comment further on Quasar 
Industries' Domestic Android pro
ject because I have not been East to 
see it yet ; therefore I must reserve 
judgement until they have had a 
chance to demonstrate it to me. 

I would like to express some other 
opinions , since I have observed as 
least one robot promotion being 
disrupted in a Los Angeles mall by 
university students and professors. 
In the few cases that have occurred 
so far, I feel over-zealous members 
of the " artificial intelligence com
munity" may be coming closer to ar
rest than Reichelt. 

The Dr. Dobbs' Journal , Vol. 3, 
Issue 2, printing a " News Release" 
from Stanford University showed 
the extreme polarity of Reichelt by 
exhibiting over-emotional reporting 
of the Quasar Industries' robots. The 
report tells how Carnegie-Mellon 
students circulated a report to col 
leagues at Stanford , MIT, and else
where, telling how four "courageous" 
members of the department went 
downtown to investigate an adver
tised Domestic Android by the name 
of Sam StruggleGear. They found a 
" frightening " sight in the men 's de
partment: a 5'2" image of an aerosol 
can on wheels , " talk ing an imatedly 
to the crowd. Later these university 
"investigators" found a man in a blue 
suit with his hand held " contempla
tively to his mouth" (wireless mike). 
At another performance, these same 
investigators found a " furtive-look
ing and rather disagreeable person 
loitering in the back of the room." 

" He was carrying an airline flight 
bag with his hand stuck down in the 
bag." Then the report tells how the 
man became "very excited and called 
for store officials to come get us 
away from him. " 
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Store officials, who are well-aware 
the robots are radio-controlled , have 
every right to remove such over-zeal
ous crusaders attempting to disrupt 
their store promotions. I feel much 
of the motivat ion comes from a need 
for the artificial intelligence com
munity to gain more publicity for 
themselves. There almost seems to 
be a silent cry, " Look at us, not the 
clown (robot). The robot is dumb; 
we 've got the intelligence! " 

I have corrected the inaccuracies, 
but sense the problem goes beyond 
that. What else do the critics want? 
No illusions in this world? No Artoo
Detoos? No radio-controlled robots 
performing in public? No more de
partment store Santas at Christmas 
time? 

I do not recall the Star Wars movie 
opening with any great announce
ment that little Artoo-Detoo was 
operated by midget Kenny Baker in· 
side. In fact , I'd bet many of your 
own readers learned that only after 
reading John Stears ' fascinating ar
ticle in the April issue on how he 
built the Star Wars ' robots. 

Do the critics that spend time at 
tacking Quasar Industries also plan 
to picket George Lucas , Stears, and 
20th Century Fox? 

I hope not , because I - and a lot 
of others on this Earth - still love 
such illusions. The Quasar Indus
tries ' robots have entertained liter
ally hundreds of thousands of peo
ple worldwide; I can attest to seeing 
people of all ages laughing and thor
oughly enjoying this space-age 
" magic act ." Also, it is serving as 
the public relations forerunner of 
more serious robots to come. Thus , 
in time , the marketing effects will 
benefit the artificial intelligence 
community. The Quasar Industries ' 
robots and the Star Wars robots have 
created a desire that borders on love 
for the mechanical , moving 
machines. Such demand in the mar
ketplace will benefit even un iversity 
researchers relying on government 
grants. 

If there are any critics left , I can 
only encourage: rather than protest , 
create. If you can produce better 
robots that will survive the grueling 
work of daily performances up to 8 
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hours a day, and add more impres
sive technical improvements to sell 
the clients and impress the public, 
Android Amustment Corp. will be 
happy to act as your robotic talent 
agent! 

Gene Seley, President 
Android Amusement Corp . 

Arcadia, CA 

Dear Ed itor: 
I have enclosed supportive docu

mentation in rebuttal to Pat Staken ~s 
letter to the editor which appeared 
in the March 1978 issue. I have con
firmed the tact that Goble 's article 
was correct the way it was printed . 
Pin 35 is D0-1 and pin 88 is D0-2. 

Frank W. Gregorio 
E&L Instruments, Inc. 

Derby, CT 

E&L went to a great deal of trouble 
verifying the pin numbers, through 
various sources. Therefore, we can 
say with a great deal of certainty 
that Goble 's article is correct. We do 
apologize for answering Mr. Staken 's 
letter so quickly, without verifica
tion on our part. 

Dear Editor: 
In the March 1978 issue of INTER

FACE AGE there is a letter to the 
editor from Pat Staken, Greenbelt, 
MD. In this letter he states that 
several errors exist in my article on 
the S100 appearing in the June 1977 
issue. 

This seemed very strange to me 
since several p.c. boards have been 
designed and built to these pinouts. 
I checked with six different sources 
and found the article to be 100% 
CORRECT. 

I hope nobody reads the letter and 
gets contused . 

Will iam M. Goble 
Southampton, PA 

Bill, hopefully they will now read 
your letter and get unconfused. 

Dear Editor: 
In reply to your letter of March 28, 

1978, I will document my allegations 
as to the problems with the finance 
program in the March issue. In no 
way would anyone with any com
petence in programming have 
overlooked some of these errors. 

I will include a list of correct ions 
tor you to publish so that others wi ll 
be able to use this program. The cor-
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rections will enable it to be run on 
most 8K or larger BASICs. It I were 
you I would look most carefully into 
my so-cal led evaluator 's com
petence. 

Enough tor the criticism, in t he 
past you have publ ished some very 
useful programs and games which I 
have enjoyed. The report writer was 
a real jewel and with a little substitu
tion of the words it writes almost 
believable reports . I consider your 
publication the best in the business. 
That is why I was so disappointed 
with the f inance program. 

Now here are the corrections by 
line number: 

420 PRINT: PRINT: PRINT 

490 IF K1 = 2 THEN 2370 

610 DEF FNB(X,Y,Z)= INT(11((1 + Z/C5/100)•(Y"C5)) 

"X"100+ .5)/100 

900 X8 = 1/XrA 

1020 GOSUB 810 

1060 A= LOG(X)/LOG(X7) 

1520 P= (1 · 1/(1 + B/100)•(A))/(B/100) "C 

1580 P1 = 1/(1 + B/100)•(A)" E 

1770 GOTO 1500 

DELETE 1780 TO 1810 

1980 PRINT ""THE BALLOON PAYMENT = '";FNA(E) 

2200 02 = C · 03 

2250 PRI NT I,FNA(02),FNA(03),FNA(04),FNA(05) 

2390 G = G/C5 

2400 PRINT: PRINT 

2540 PRINT: PRINT: PRINT 

2560 PRINT: PRI NT: PRINT: PRINT 

I do hope that I got all of the errors . 

Clifford G. Soderback 
Portland, OR 

We appreciate your " fixes," but can 
only say the original ran on our 
machine. 

Dear Editor: 
In a February, 1978 article Freder

ick La Plante , Jr. presents a defini
tion of random fil es that is at odds 
with the establ ished usage of that 
term . What he really is describing in 
his " Random Files Illustrated" arti 
cl e is one type of use of Indexed Se
quent ial Files (known to big compu
ter users as ISAM fil es - Indexed 
Sequential Access Method). 

A brief comparison of true random 
access files and indexed sequential 
files is as follows: 

Terminology 
A fi le is composed of records. 

Each record is composed of a look-up 
key (e.g. Social Security Number or 
other unique identifier), and re lated 
information fields . It is presumed 
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that the size of the key is small in re
lation to the total record size. 

Ideally, given a key for a desired 
record , we should be able to find the 
record with only one physical disk 
read . The worst case is the orginary 
sequential file where on the average 
we must be physically read half of 
the f i le to find any one record! 

Indexed Sequential 
As described in Mr. La Plante's ar

ticle, an Indexed Sequential file 
stores records sequentially, but an 
in-core table is kept of the keys . This 
table can be searched very rapidly to 
find the disk location of the desired 
record . A single physical disk reads 
then retrieves it. 

Random Access 
The central concept of Random 

Access is that the disk storage ad
dress can be calculated from the key 
itself by a fixed algorithm . A large 
range of potential keys is "mapped " 
by this process into a fini te set of 
real disk addresses. 

Some reflection upon the size of the 
potential " key-space" (i.e., 9-digit 
Social Security numbers) versus the 
disk address space (say , 1fv1 bytes), 
leads one to several conclusions: 

1) The mapping of "key-space" to 
disk-space cannot be one-to
one. Hence, there will be cases 
where more than one key yields 
the same disk address . 

2) The disk space will not be com
pletely used in most cases. 
The records will not be contigu
ous within the file. 

The first case is the famous " colli
sion " problem. Many schemes exist to 
handle this condition . The second 
point defines the " leading factor" of 
a random access file - the percent
age of storage space actually used 
to hold records . 

The interested reader is urged to 
reference Donald Knuth 's The Art of 
Computer Programming, Volume 3, 
Searching and Sorting for a com
plete treatment of this topic. 

Let me whet your appetite by not 
ing that the " bucket-hashing " 
method of random access seems 
ideally suited for the relatively small 
disk storage units available to most 
microcomputers. 

In summary, a true random access 
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file system has these two properties: 

1) The storage address is calcu
lated from the key itself. 

2) Records are not stored contig
uously in the file . Indeed , as 
one might suspect by now, the 
storage address calculation 
(" hashing" ) is us·ed to initially 

Calculator 
Adult Game 

store the record as well as for 
its later retrieval. 

Tom Slezak 
Pleasant Hill , CA 

Tom, we appreciate your comments 
and consequently are running your 
letter in total. 

Library r:::::::;;;~ 

CAUTION: Turn page slowly 
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50,000TH LSI TERMINAL DESTINED 
FOR BOOMING EUROPEAN MARKET 

In a special presentation on the 
plant floor witnessed by the entire 
production staff and management, 
Lee Falco, general manager of Lear 
Siegler's Data Products Group, per
sonally delivered the company 's 
50,000th video display terminal -
an ADM-3A Dumb Terminal™ -to a 
major European customer. 

The latest computer terminal to 
come off the company's assembly 
line was handed to Bruce Woodall, 
chief executive officer of Teleprint 
GMBH, Frankfurt, the largest inde
pendent distributor of computers 
and computer peripheral hardware 
in Germany, Belgium and Holland . 

Woodall .1oted that the Lear Sieg
ler ADM-3A Dumb Terminal is "the 
best known computer terminal cur
rently available on the European 
market," and that this device and 
others like it have become increas
ingly important factors in the market 
as more and more users move away 
from one-supplier systems. 

"Following trends in the United 
States," he said, " European com
puter users are becoming far more 
sophisticated, taking advantage of 
the many performance and cost im
provements possible by mixing sys
tem components." 

He also noted that low-cost , high
performance hardware such as the 
ADM-3A Dumb Terminal is making 
computer power available on a large 
scale to first-time users in Germany 
and other countries. 

" As in the United States," he com
mented, "distributed data process
ing has become a major force in the 
hardware marketplace." 

Typical of this type of application , 
he went on, is a non-profit German 
organization of tax consultants. 

"By setting up a data base and 
providing easy access to it via Lear 
Siegler display systems," he ex
plained, "more than 5,000 account
ants who normally would not have 
access to this type of information 
can now easily get it in real time." 

Another example of this type of 
system, he continued , is one de
signed and set up by Lufthansa, Ger
many's international airlne, to com
bat terrorism. 

" In this case, " he went on , " the 
terminals are used to verify that 
passengers who check luggage on 
board a flight actually board the 
flight. The terminals they've in
stalled truly help make the best of 
what is, under the best of condi
tions, a difficult situation ." 
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In applications such as these, 
Teleprint, a wholly-owned subsidiary 
of Mannesman A.G ., the tenth larg
est company in Germany, not only 
supplies the terminals, but' also de
signs and integrates the control 
logic needed to interface the hard
ware to IBM and other mainframe 
processors. 

Woodall estimates that terminals 
designed for interfacing to main
frame processors and for distributed 
data processing systems account 
for over 70 percent of the terminal 
business in Germany, and, he says, 
"this market is growing very fast -
in the neighborhood of 35 to 40 per
cent per year, compounded." Tradi
tional asynchronous terminal appli
cations make up the remaining 30 
percent of the terminal market, he 
said. 

Expanding applications in Europe 
are not the only reasons for the 
booming market for American com
puter hardware, according to Wood
all. The continuing increase in the 
value of the Mark as opposed to the 
dollar is making imported American 
systems extremely attractive. " In 
1971, for example, " he pointed out, 
" a video terminal of this type went 
for 10,000 Marks. Today they sell for 
5,000 Marks, and have twice the 
power." 

SS-50 BUS MANUFACTURERS 
MET AT 2ND COMPUTER FAIRE 
All manufacturers of SS-50 bus 

compatible hardware met together 
at the second Computer Faire in San 
Jose to discuss possible new bus 
signal assignments. Represented at 
the meeting were Southwest Techni
cal Products Corp ., Midwest Scien
tific Instruments, Smoke Signal 
Broadcasting , Gimix and The Micro 
Works . 

It was agreed that uniformity of 
use was essential to protect current 
and future users of the bus from the 
incompatibility and general chaos 
now being faced by S-100 users and 
manufacturers. It was agreed by 
everyone present that any revised, 
or additional bus line assignments 
would be cleared with all concerned 
before being designed into eql.lip
ment. A suggestion to change the 
present " Phase 1" line to " Slow 
Memory" was made by Mr. Childress 
of Midwest Scientific Instruments. 
Several others present agreed that 
this was a reasonable change, since 
"Phase 1" was a redundant signal 
that could be obtained by inverting 
" Phase 2" which is also present on 
the bus. If no objections are found, 

this change will be considered for 
action by all manufacturers of the 
SS-50 bus to make the change of
ficial. 

A discussion of possible addi
tions, or changes, to the bus system 
for MC-6809 processors brought up 
the subject of monitor and software 
compatibility in these machines. It 
was agreed that Mr. Dave Shirk of 
Technical Systems Consultants Inc. 
would be asked to recommend jump 
table addresses that would be used 
by all SS-50 manufacturers in these 
systems. This would insure that all 
users of this advanced processor on 
the SS-50 bus would be able to inter
change hardware and software easi
ly between monitors written by dif
ferent sources. 

Mr. Robert Lenz, president of The 
Micro Works , reported that he had 
conducted some experiments with 
high speed processors and that he 
had found that no problems with 
cross talk , or any need for termina
tions, etc., at speeds up to 3.0MHz 
with a standard SS-50 bus. 

The next meeting of the SS-50 
manufacturers association will be 
held at Personal Computing '78, in 
Philadelphia. All manufacturers of 
SS-50 bus compatible products are 
invited . All users of the bus are also 
invited to participate in the meeting 
and to send any suggestions they 
may have to any of the above manu
facturers for consideration at this 
meeting . 

SMALLER COMPUTERS SEEN 
ASSUMING ROLE OF 

LARGER SYSTEMS 
Ryal R. Poppa, Chairman of the 

Board , President and Chief Execu
tive Officer of Pertec Computer Cor
poration (PCC), told an audience at 
the Financial Analysts Federation 
Symposium on High Technology , 
that the very small business sys
tems segment is assuming the role 
of growth-leader in the computer in
dustry. Small businesses today are 
finding they can buy more com
puting power for less money - and 
operate them for less, also - than 
they ever could with larger systems. 

"This acceptance of microcom
puters - more popularly known as 
personal computers - is expected 
to take this part of the computer in
dustry from a projected sales level 
this year of $398 million to 1983 
sales rates of more than $1 billion , 
largely on the strength of afford
ability to the small businessman," 
he said . 

Mr. Poppa spoke during an after-
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noon panel on " The Computer In
dustry - Emerging Markets for 
Microprocessors , Microcomputers, 
Small Business Computers and the 
Home Computers." PCC, through 
the MITS/Aitair™ and iCQM® prod
uct lines is a pioneer in the develop
ment and marketing of very small 
computer systems that are "com
puterizing " businesses previously 
considered " too small " for data pro
cessing. 

" Almost all of the products are 
sold through retail stores that are in
dependently owned by entrepreneurs 
in their own right ," Mr. Poppa told 
the financial analysts. 

" Most of the technology to meet 
the needs of the corner drug store, 
regional hardware chain or cotton 
gin farmers is already in place - or 
ready to be introduced," Mr. Poppa 
said . " Intelligence on a semiconduc
tor chip and low-priced peripherals 
are available. Complete systems are 
being built into desks and by year
end there will be even further reduc
tions in system size, giving even 
more for less. 

" The price of such a computer, in
cluding the vital software to make it 
run , is around $15 ,000 for the 
average installation today. But that 
price is declining and the $10,000 
system should be common in 1979," 
he projected . 

" Software requirements - those 
vital instructions written to make a 
computer serve the specific needs 
of users - are also ready . Since 
1975, some 20 ,000 MITS/Aitair 
systems have been sold and put into 
operation . Those buyers - many of 
them home hobbyists - did some 
original software programming and 
are now making it available to end
users and manufacturers." 

HAROLD HAYNES TO ASSESS 
NATIONAL ENERGY PROBLEM AT 

1978 NATIONAL COMPUTER 
CONFERENCE 

Harold J. Haynes, chairman of the 
board and chief executive officer of 
Standard Oil Company of California, 
will delivery a major keynoting ad
dress on Tuesday, June 6 at the 1978 
National Computer conference in 
Anaheim , California. Haynes ' ad
dress , which will include an analysis 
of current energy problems, will be 
the feature of the Conference In
dustry Luncheon to be held in the 
Anaheim Room of the Anaheim Con
vention Center. This year 's NCC, the 
largest gathering of the computing 
and information processing field , is 
expected to draw up to 40,000 at-
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tendees from the computing field , 
major user industries , the business 
and financial community, govern
ment , education, plus related pro
fessions and disciplines. 

He is expected to comment upon 
a major theme of this year 's NCC -
the present and potential role of 
computers in helping to alleviate the 
world energy problem . He will also 
assess the current energy situation 
and describe proposed solutions by 
industry. 

Haynes, a graduate engineer and 
a director of the American 
Petroleum Institute, will comment 
on energy needs and priorities both 
in terms of our national interest and 
the worldwide supply and demand 
picture. Included will be discussion 
of various approaches to the more 
efficient utilization . of existing 
energy resources, plus those efforts 
now on the drawing boards related 
to the development of new energy 
resources and techniques for their 
optimum utilization. 

ADULT GAME 
LIBRARY 

Bootstrap, one of the finest personal computing 
software houses, has developed this unique and 
clever set of programs. 

The Library includes operating instructions 
each of the ten programs, sample problems, 
program listings and an optional package of 
unrecorded magnetic cards. (You record the 

6 .,.,,,, .. ,.,,,,.,.,,,, .• programs on blank cards per the provided listings). 
./:}'//)(})(,. All software operates on the TI59 and the PClOOA. 

Li''''''''''''''''''''''''"'"'""'• Some programs can be modified to run on the 59 
and 58. 

CRAPS • SHARK 
EARTHQUAKE 
TIC TAC TOE 
EIGHT BALL 
BLACK JACK 
HORSE RACE 

LETTERS • RIP CORD 
EMPLOYEE EVALUATION 

TO PLACE YOUR ORDER: 
CBM Inc. 

198 Moore Dr. 
Lexington, Kentucky 40503 

(606) 276-1510 

PLEASE SEND ME THE FOUOWING: 
O Adult Game Library with Magnetic Cards at . 
O Adult Games Library without Magnetic Cards at 
0 Tl 59 Calculator at .. . . . ........ ...... . 

... .. .. $39.95 
...... $24.95 

........ $229.95 

0 Tl 58 Calculator at . 
0 PC l OOAPrinter at . 

Plus handling charges at 

. .... .. $98.95 
. ... $159.95 

............. $2.95 
TOTAL - - --

1 have enclosed a check for the above total or my VISA or MASTERCHARGE 
card number is (underline respective card). 
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UPDATE 
Vectored trom Page 15 

A MAJOR CONVENTION FOR 
PERSONAL & BUSINESS COMPUTING 

Personal Computing '78™ will 
move to a new location for this year's 
presentation when the Philadelphia 
Civic Center plays host to the most 
complete display of personal com
puting exhibits east of the Rockies. 
The 1978 presentation will run four 
days, August 24-27, making it the 
largest show of its type anywhere. 

The opening session of the show 
will feature a full-day industry trade 
show set aside for dealers and mem
bers of the industry as well as 
guests of exhibitors and representa
tives of TV and other segments of 
the media. Special meetings and 
seminars for dealers and retailers 
are planned for the opening night at 
the convention headquarters hotel 
in the Philadelphia Sheraton. 

In addition to the exhibits, other 
attractions will include an art show, 
music festival , computerized mouse 
maze, and the highly successful Per
sonal Computing College™. The col
lege will again include over 80 hours 
of free in-depth seminars conducted 
by some of the country 's leading 
names in the computing field . There 
will be topics of interest for every
one, whether the individual is a 
beginner, student, hobbyist, educa
tor or computer professional. Sever
al sessions wil l be tailored to the 
needs of businesses which have 
seen the tremendous advantages of 
micro and minicomputer processor 
applications. 

Professional seminars featuring 
in-depth study will again be con
ducted during the week by com
panies such as Adam Osborne and 
Associates, Sybex and Tychon, Inc. 
at the nearby Hilton Hotel. 

For information contact Personal 
Computing '78, John H. Dilks Ill, Rt. 
1, Box 242, Wart Rd ., Mays Landing , 
NJ 08330, (609) 653-1188. 

INTERFACE AGE ALERTS READERS 
In the April 1978 issue, on page 

127 the advertisement for the Byte 
Shops of South Florida, has two 
printed errors. The first one is, the 
phone number for the Byte Shop of 
Miami is incorrect and should be 

DIAL (305) 264-BYTE_ The second er
ror is on the Byte Shop of Fort Lau
derdale, the printer left off the 
phone number which should be 

DIAL (305) 561-BYTE. So readers be 
sure to correct your phone listing 
and give them a call to let them 
know that vou oot the message. 
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THE SOUTHERN CALIFORNIA 
SWAP MEET 

Just an old-fashioned, good-time 
swap meet for computer hobbyists , 
hams and electronic experimenters. 
People will be coming from as far 
south as San Diego .. . as far north as 
San Francisco .. . and as far east as 
Phoenix! Time: July 1st, 1978 from 9 
AM to 4:30 PM . Place: The Salvation 
Army Community Center, 4849 Hol 
lister Avenue, Santa Barbara. Admis
sion free to buyers. Sellers contact 
John Craig , RFD Box 100D, Lompoc , 
CA 93436 for more information , or 
phone (805) 735-1023. Y'all come! 

NEW IDC PORTRAIT OF 
SATELLITE BUSINESS SYSTEMS 
International Data Corporation, 

the leading market research and 
analysis firm devoted exclusively to 
the computer industry, has just 
released a new report on Satellite 
Business Systems (SBS). This report 
offers insight into the IBM
COMSAT-AETNA subsidiary that 
could potentially revolutionize cor
porate communications in the 
1980s. Some examples: 

•Covert benefits to IBM will not be a 
problem . The separation restric
tions imposed by the FCC are fairly 
strict and are being adhered to . 
Even the Computer and Communi
cations Industry Association , one 
of the opponents of IBM's entry 
into the DOMSAT arena, has voiced 
satisfaction with the FCC's safe
guards. 

•The innovative satellite system will 
originally support a digital bit rate 
of 430 Mbps, but by merely adding 
one more satellite (the ground 
spare) SBS could double that by re
vising backup algorithms. 

•The SBS filing with the FCC stops 
at 375 earth stations in projections 

·of earth stations to be installed (the 
saturation point for the int ial sys
tem). But alternative analysis show 
how that could be over 500 with no 
extra satellites, over 1,000 just by 
launching the ground spare. 

•Although voi ce traffic will predomi
nate on the SBS system, the strength 
of its success wi II depend on new 
applications. SBS, for instance, has 
already chronicled the evolution of 
today 's existing facsimile , word 
processor, and copier systems into 
tomorrow's electronic mail sys
tems. In addition , layouts for cen
ters of teleconferencing, a concept 
SBS is pushing especially hard, have 
been proposed by SBS spokesmen. 

• Project Prelude experiments, at
tended by IDC personnel, provide 
some initial insights into the viabil 
ity of those new applications . They 
also illustrate some of the road
blocks. Teleconferencing will sup
posedly allow impromptu meet ings 
to take place at a fraction of the 
cost of regular conferences . .. but 
how imprompty can they really be? 
Who controls the teleconferencing 
resources? How are overuse and 
abuse prevented? 

•SBS recovery of system costs 
doesn 't require a huge market 
share , and the company is offering 
conservative projections of what 
that share will be. Some of the rea
sons for conservatism include the 
other satellite carriers (estimated 
by IDC to have 1977 revenues a
round $50 million) and, perhaps 
more imporantly, AT&T terrestrial 
systems. Finally, despite the cur
rent low usage of the SBS frequen
cy bands , there are limitations. 
New generations of satellite sys
tems are already in design. 
This Special Report , researched 

and written as part of IDC's Distri
buted Processing Reporting Service 
- but offered separately - is both 
a reference document and analysis 
of SBS, its system, and its impl ica
tions. The informatino was compiled 
through personal interviews, SBS 
documents and presentations, and 
independent sources. It's price for 
non-subscribers to the DPRS is $90. 

CALCOMP TO END MAINTENANCE 
CONTRACTS ON SELECTED 

OUT·OF·PRODUCTION PRODUCTS 
California Computer Products, 

inc . (CaiComp) has announced plans 
to end contract maintenance and 
software support by April1 , 1979, on 
selected graphics products which 
have been out of production for sev
eral years. 

In making the announcement , 
James F. Waltz, vice president, 
sales for the Graphics Products Divi
sion , said this is the first time Cal
Camp has phased out support of 
products it manufactured. 

"Training field engineers to main
tain out -dated equipment has 
become prohibitive from the stand
point of cost and time," said Waltz. 
" Replacement parts are out of pro
duction and becoming scarce in 
some cases. Software training and 
support by field systems analysts is 
equally prohibitive." 

Products affected by the new 
policy are: controller models 210, 
211,470, 570, 580, 900,910, 937, the 
700 series, and 11 x series control 
lers; drum plotter models 1136, 663, 
665, 763, and 765; flatbed plotter 
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models 618, 718, 728, and 738; and 
computer output microfilm model 
835. 

According to Waltz, these pro
ducts will be serviced by CaiComp 
on an on-call, best effort basis only; 
the company will be available for 
servicing machines if a trained field 
engineer and/or systems analyst is 
in the area. 

" We are notifying our customers 
directly of the new policy," said 
Waltz. " We hope that by giving a full 
year notification , there will be plenty 
of time to make a transition . Of 
course, our field staff will be work
ing individually with customers to 
help them make other arrangements 
for maintenance of these CaiComp 
products ." 

In addition to graphics products, 
CaiComp markets a broad line of 
other computer peripherals in 
cluding disk memory products , auto
mated tape library systems and IBM 
plug-compatible memory products . 

APPLE COMPUTER, INC. 
DISCLOSES EQUITY FINANCING 

FROM MAJOR INVESTMENT FIRMS 
Apple Computer, Inc. has obtained 

funding through a recent equity of
fering. The investors include Ven
rock Associates , Capital Manage
ment , Inc., and Arthur Rock, three 

highly respected names in the ven
ture capital community. 

Initial financing for the company 
was provided by the Bank of America 
and by individuals within the com
pany. 

A.C. Markkula, Apple 's board 
chairman, said "The proceeds will 
be added to our working capital and 
used to increase the company 's pro
duction, new product development 
and worldwide market ing programs." 

" Apple currently enjoys a 12-
month market and technology 
leadership position, and we intend 
to maintain it. " 

" We expect Texas Instruments 
and Atari to enter our market within 
the next 18 months," Markkula said . 

Apple Computer, Inc. has been in 
the personal computing business 
since January, 1976, and has been 
shipping the Apple Computer since 
May of 1977. 

AM-100 USERS GROUP FORMING 
A program exchange and news

letter is being established for users, 
owners , and persons interested in 
the Alpha Micro Systems AM-100 
computer system. 

The newsletter will be issued 
monthly. It will contain descriptions 
of the programs that have been sub
mitted by users. In addition, it is 

3 Serial 1 Parallel 
THE COMBINATION YOU HAVE WANTED -
NOW ATTACH 3 SERIAL 1/0 DEVICES (CRT, TTY, MODEMS), ONE 
PARALLEL INPUT AND ONE PARALLEL OUTPUT DEVICE 
TO YOUR COMPUTER WITH ONE BOARD INSTEAD OF 2 OR 3. 

Check these features 
• CAPACITY - 3 serial 1/0 ports; one parallel 1/0 port for 

use with modem controls, printer, or key board. 
• INTERFACE - Current loop or EIA RS 232. 
• SPEED - All common bit rates; 75 to 9600 bps (bits per second) 
• INDICATORS - LED indicators for transmit & receive data on all 3 ports. 
• CONFIGURATION- DIP socket jumpers for ease of strapping (for choice 

speed, UART programming, etc.) 
• MODE- Full or Half Duplex (choice using jumpers) 
• CONNECTIONS- Easy cable connections at top of board using DIP sockets 
• GROWTH- Compatible with FRANKLIN ELECTRIC'S Remote Control Modules, 

soon to be introduced. 
• INTERRUPTS- Vectored interrupt compatibility. 
• SOFTWARE- IMSAI & altair software compatible 

Price 
• With IC Sockets . .... . . . $165 FRAIIILIII ELUTRIC CoafUJ 
• ASSEMBLED - a Division of Franklin Systems Corporat ion 

With Sockets . . . . . .. . .. . $250 ----
CIRCLE INQUIRY NO. 18 
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planned to include in the newsletter 
short announcements of programs 
that are in the process of being de
veloped as well as other items of in
terest. The newsletter will be mailed 
first class. 

The distribution medium of the 
programs and their support files will 
be via floppy diskettes written in the 
IBM compatible AMOS™ format. 

For further information concern
ing membership and details of pro
gram submissiop , please contact 
Lefford F. Lowden, 616 Long Pond 
Road, Rochester, NY 14612. 

USERS GROUP BEING FORMED 
Attention Digital Group system 

owners: You are not alone! There are 
others out there who would like to 
share their joys and sorrows with 
you . 

An independent users group is be
ing formed to act as a clearing house 
for exchange of information . The 
first issue of the newsletter features 
an evaluation of Micro-Com soft 
ware, an interface to a selectric 
(hardware and software), a discus
sion of the problems in expanding 
past 26K, a flea market section , and 
much more. 

For information, write to: Lloyd 
Kishin sky, DG Users Group, P.O. 
Box 316, Woodmere , NY 11598. 

WESTLAKE VILLAGE, CALIFORNIA 91361 
805(497-7755 

TWX 91D-336- 1675 
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July 1 Louisville Area Computer 
Club (LACE) will meet at the Uni
versity of Louisville, Speed School 
Auditorium at 1 P.M. For details , 
write the club at 115 Edgemont 
Dr., New Alban, IN 47150. 

July 1 The Computer Hobbyist 
Group will meet at 1 P.M. in the 
Green Center, Rm 2.530, of Univ. 
of Texas , Dallas. For details write 
to P.O. Box 11344, Grand Prairie, 
TX 75051 . 

July 1 South Central Kansas Ama
teur Computer Association , 9:00 
A.M., Wichita Public Library, 
Wichita, KS. For further informa
tion call Chris Borger at (316) 
265-1120 or Dave Rawson , 1825 
Gary, Wichita, KS 67219, (316) 
744-1629 for further details . 

July 1 Oklahoma Computer Club 
will be meeting at the Belle Aisle 
Library at 10 A.M. Call AI Camp
bell at (405) 842-4933 for details. 

July 1 Milwaukee Area Computer 
Club will meet at 1 P.M. at the 
Waukesha County Technical In
stitute, New Berlin , WI. Call (414) 
246-6634 for further details . 

July 1 Southern Nevada Personal 
Computing Society will meet at 
Clark County Community Col
lege, Las Vegas, NV at 12:00. The 
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club also meets on the 3rd Satur
day of the month . For further in
formation write SNPCS, 1405 
Lucille St., Las Vegas, NV 89101 
or call (702) 642-0212. 

July 3 Minnesota Computer Society 
will meet at the Brown Institute, 
Room 51 , 3123 E. Lake Street, 
Minneapolis, MN. For further in
formation contact the Society at 
Box 35317, Minneapolis , MN 
55435, Attn : Jean Rice. 

July 4 Tidewater Computer Club 
will meet at the Electronics Com
puter Programming Institute, 
Janaf Office Bldg., Janaf Shop
ping Center in Norfolk. The club 
also meets on the 3rd Tuesday of 
the month . For details contact: C. 
Dawson Yeomans, Interface 
Chairman, 677 Lord Dunmore Dr. , 
Virginia Beach, VA 23462. 

July 5 New England Computer Soci
ety will meet in the cafeteria of 
the MITRE Corp. at 7:00 P.M. 
Located on Route 62 in Bedford , 
MA. Contact Dave Day at (603) 
434-4239 for detai Is . 

July 5 Kitchener Waterloo Micro
computer Club will meet at the 
University of Waterloo, Room 
3388, Engineering Bldg. #4 , 
University Ave. , Waterloo , On
tario, Canada at 7:30 P.M. 

CIRCLE INQUIRY NO. 52 

July 5 The Valley Computer Club 
will meet at 7 P.M . at the Harvard 
School located at 3700 Coldwater 
Canyon , Studio City, CA. 

July 5 Columbus Computer Club 
will meet at the Center of Science 
and Industry at 7:30 P.M. For fur
ther information write c/o Fred 
Hatfield K8VDU, Computer Data 
Systems, 1372 Grandview Ave., 
Columbus , OH 43212, or call (614) 
488-3347. 

July 5 Lincoln Computer Club will 
hold its meeting at the South 
Branch Library located on 27th 
and South Sts. at 7 P.M. For more 
details write Hubert Paulson , Jr., 
422 Dale Dr. , Lincoln , NE 68510. 

July 6 Microcomputer Users Group 
(MCG) will hold its meeting at the 
University of Minnesota, Elec
trical Eng . Rm . 115 at 7 P.M. The 
club meets every Thursday. For 
more information write MCG, 
Dept. of Elec. Eng ., 123 Church 
St. S.E. , Minneapolis , MN 55455. 

July 6 Bay Area Microprocessors 
Users Group (BAMUG) will meet 
in the Hayward ROC Center, 
26316 Hesperian Blvd ., Hayward, 
CA at 7:30P.M. For further details 
write BAMUG, 1211 Santa Clara 
Avenue, Alameda, CA 94501 . 
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July 6 Northwest Computer Soci
ety meets in the Pacific Science 
Center in Seattle, Room 200 at 7:30 
P.M. For more details write NCCN , 
Box 242, Renton, WA 98055. 

July 7 Microcomputer Information 
Group will meet at 7 P.M. at the 
Microcomputer Resource Center, 
5150 Anton Dr., Rm. 212, Madison, 
WI 53719 , (608) 274-8925. Len 
Lindsay, president. 

July 7 Crescent City Computer Club 
will hold its meeting at the Uni
versity of New Orleans, Lakefront 
Campus at 8 P.M. Call Bob Latham 
at (504) 722-6321 for more details . 

July 8 The Permian Basin Compu
ter Group - Odessa Chapter 
meets at 1 P.M. in the Electronic 
Technology Bldg ., Room 203 on 
the Odessa College campus . For 
details call (915) 332-9151 . 

July 9 North Orange County Com
puter Club will have its meeting 
at Chapman College, Orange, CA. 
Doors open at 12:00. 105 Hash
inger Hall Auditorium. Member
ship Chairman , Tracey Lerocker, 
(714) 998-8080 evenings. For more 
information write P.O. Box 3603, 
Orange, CA 92655. 

July 12 Home Computers Users 
Group for Radio Shack TRS-80 
meets at 7:30PM . For details write 
or call TRS-80 Users Group Infor
mation of Eastern Massachusetts, 
c/o Miller, 61 Lake Shore Road , 
Natick, MA 01760, (617) 653-6136. 

July 13 Mid America Computer Hob
byist meeting will be at 7:00P.M. 
at Commercial Federal Savings & 
Loan , Bellevue NE. Intersection of 
Galvin Rd . and U.S. Hwy. 73-75. 
Write P.O. Box 13303, Omaha, NE 
68113 for further information. 

July 13 Utah Computer Association 
will meet at Murray High School , 
Rm 154, 5440 S. State St. , Salt 
Lake City, UT at 7 P.M . For details 
write or call Larry or Holly Barney, 
1928 S. 2600 E., Salt Lake City , UT 
84108. (801) 485-3476. 

July 13 The Rochester Area Micro
computer Society will meet at the 
RIT Campus , Rm. 1030, Bldg . 9 at 
7:30 P.M. For details write RAMS, 
P.O. Box D, Rochester, NY 14609. 

July 13 North Florida Computer 
Society will meet at 227 Edison 
Dr., Pensacola, FL 32505. For de
tails write this address or call 
Eugene Rhodes at (904) 453-3844. 
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July 14 HAUCC will meet at 7:30PM 
in Rm 117 of the Science & Re
search Bldg . of the main campus 
of the Un iv. of Houston. For more 
details write or call P.O. Box 37201 , 
Houston, TX 77036, (713) 661-6806. 

July 14 Northern New Jersey Ama
teur Computer Club (NNJACC) will 
hold its meeting at the Fairleigh 
Dickenson University, on the 
Rutherford Campus, Becton Hall , 
Room B8, at 7 P.M. For details 
write NNJACC, 593 New York 
Ave., Lyndhurst , NJ 07071 . 

July 14 Homebrew Computer Club 
meeting will begin at 7 P.M. in 
Menlo Park, CA at the Stanford 
Linear Accelerator Center Audi
torium . Call (415) 967-6754 for 
more details . 

July 15 San Diego Computer Soci
ety will meet at the Grossmont 
Community College Student Cen 
ter, 8800 Grossmont College Dr., 
El Cajon , CA. Doors open at 12:30. 
For details call (714) 565-1738. 

July 15 The 7C's Committee (Affili
ated with the Cleveland Digital 
Group) will meet at Cleveland 
State University Student Services 
Bldg ., in the Kiva Room at 2:00 
P.M. For more information write to 
Cleveland Digital Group, 8700 Har
vard Ave., Cleveland , OH 44105. 

Jul y 15 Philadelphia Area Computer 
Society will meet at 2 PM at 
LaSall e College Science Bldg . at 
the corner of 20th & Olney Ave. 
For more details write PACS, P.O. 
Box 1954, Philadelphia, PA 19105. 

July 15 Computer Hobbyist Group 
of North Texas will meet at UTA 
University Hall , Rm 108 at 1 PM in 
Arlington , TX. For details call Neil 
Ferguson at (817) or (214) 265-9054. 

July 16 Central Florida Computer 
Club wi II meet at 2010 Fosgate 
Dr., Winter Park, FL 32789 2:00 
PM. Contact Bill Kerns for details. 

July 16 Chicago Area Computer 
Hobbyist Exchange (CACHE) will 
meet at 1 PM in the Northern Illi
no is Gas Bldg ., Golf and Sherman 
Rds ., Glenview, IL. For details 
write CACHE, P.O. Box 52, So. 
Holland , IL 60473, or call CACHE 
Hotline, (312) 849-1132. 

July 18 Rhode Island Computer 
Hobbyists (RICH) meets the at 
the Knight Campus of Rhode 
Island Junior College in the 
Faculty Cafeteria at 7:30 P.M . For 
details contact Emilio lannucillo , 
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Available for Immediate Delivery 

QUALITY 
IUSIRESS 

PROGRAmS 
GENERAL LEDGER. A comprehensive 
GL system designed for professional 
accountants and small businesses. 
QUICKLY set up any custom charts of 
accounts to handle single or multiple 
departments. INTERACTIVELY verify 
data. CUSTOMIZE report formats and 
headings. EXHAUSTIVELY document
ed. COMPUTER knowledge notre
quired. Written in CBASIC, the GL 
system costs $995 

ACCOUNTS RECEIVABLE. A sophis
ticated, OPEN-ITEM billing system for 
small businesses. Produces all reports 
necessary for careful maintenance of· 
receivables. Supports CYCLE BILLING, 
automatic late charges, and recurring 
receivables. Reports include STATE
MENTS, AGED TRIAL BALANCE, Sales 

· Reports, and more. For $750 

NAME AND ADDRESS (NAD) SYSTEM 
with optional reference information 
MAINTAINS files and allows SELEC
TION on all fields for printing LABELS, 
REPORTS, or new files . Thoroughly 
documented and written in CBASIC. 
Only $79 

QSORT. A fast and efficient, easy to 
use, Full Disk Sort/Merge. Its AUTO
MATIC operation, multiple sort keys, 
and complete backup provide power 
and flexibility. In 8080 code, $95 

CBASIC. An Advanced, Comprehensive, 
Commercially Oriented Compiler/ 
Interpreter including full disk access, 
PRINT USING, 14 digits of precision, 
and much more. With 85 page manual , 

All programs require the 8080 or 
Z-80 CPU and the CP/M floppy-disk 
operating system. All our software 
is attractively packaged and ship
ped from stock. 

To order or for more Information, Call: 

/tructured /yJtemJ Group 
5615 KALES AVE. DEPT. C·6 

OAKLAND, CA. 94618 
(415)547-1567 

California residents add 6Yz% Sales Tax. 
Prepaid or COD only. 

Dealer Jnq4 lrles Invited. 

CP/M Is a trademark of Digital Research. 
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RICH, P.O. Box 559, Bristol, Rl 
02809, or call (401) 253-5450. 

July 20 Long Island Computer 
Association meets at 7 PM at the 
New York Institute of Technology, 
Old Westbury Campus, Route 
25A between Route 107 and Glen 
Cove Rd., Rm. 508. For more 
details write Long Island Com
puter Association, 36 Irene Lane 
East, Plainview, NY 11803. 

July 20 Amateur Computer Group 
of New Jersey (ACGNJ) meets at 
UCTI, 1776. Raritan Rd. , Scotch 
Plains, NJ 07076 at 7 P.M. For fur
ther information write to the club 
at the above address. 

July 20 Madison Computer Society 
will meet at 7:30 P.M. at 2707 
McDivitt Rd., Madison, WI 53713. 
Mike Shoh, president . 

July 23 Summit City Computer Club 
will meet at the McMillen Library 
on the Indiana Institute of Tech
nology Campus in Ft. Wayne, IN. 
For details write the club at P.O. 
Box 5096, Ft. Wayne, IN 46805. 

July 23 Birmingham Microproces
sor Group will meet at Southcen
tral Bell Company headquarters 
bldg . at 2 P.M. For further details 
write or call Jim Anderson , 2931 
Balmoral Rd., Birmingham, AL 
35223; (205) 897-9630. 

July 25 Sacramento Microcomputer 
Users Group, (SMUG), 7:30-9:30 
P.M. at SMUD Training Bldg., on 
59 St. Write Richard Lerseth, P.O. 
Box 161513 or call (916) 381-0335 
after 5:00 P.M. 

July 25 Computer Amateurs of So. 
Jersey will holds its meeting at 
the National Park Municipal Bldg., 
7 So. Grove Ave., National Park, NJ 
at 7:30 P.M. For details call (609) 
541-1010, or (609) 541-8296. 

July 26 Diablo Professional Users 
Group (DPUG) will meet at Diablo 
Valley College Library, near the 
Willow Pass exit of Fwy. 680, 
from 8-10 PM. For details write or 
call Bob Hendrickson, Elec
tronics Dept ., DVC, Pleasant Hill, 
CA 94523; (415) 687-8373. 

July 26 Boston Computer Society 
will meet at the Commonwealth 
School, 151 Commonwealth Ave., 
Boston at 7 P.M. The school is 
located on the corner of Dart
mouth St. in Boston's Back Bay. 
For information write or call the 
society at 17 Chestnut St., 
Boston, MA 02108, (617) 227-1399. 

July 26 Ventura County Computer 
Society will meet at Camarillo 
Public Library, 3100 Ponderosa 
Dr., Port Hueneme, CA 93041 at 
7:30 P.M. For more information 
write: VCCS, P.O. Box 525, Port 
Hueneme, CA 93041. 

July 27 Space Coast Microcompu
ter Club will meet at 7:30 PM at 
the Merritt Island Library, Merritt 
Is., FL. Contact Ray Lockwood at 
(305) 452-2159 for details. 

July 27 Small Computer Engineer
ing Association of Minnesota 
(SCEAM) will meet at the Resource 
Access Center, 3010 Fourth Ave. 
So ., Minneapolis, MN 55408 at 7 
P.M. For more information write to 
this address or call (612) 824-6406. 

July 28 Washington Amateur Com
puter Society has scheduled its 
meeting to be held at the Catholic 
University of America, St. Johns 
Hall. Located at Michigan and 
Harewood Aves. in Washington, 
D.C. Contact Bill Stewart at (202) 
722-0210 for club details between 
the hours of 10 A.M. and 12 P.M. 

July 28 Alamo Computer Enthusi· 
ast meets at 7:30PM in Rm 104 at 
Chapman Graduate Center at Trin
ity University, San Antonio, TX. 
For details call (512) 532-2340, or 
write to the club at 7517 Jonquil! , 
San Antonio, TX 78233. 

NOTE: There has been a change of 
policy regarding the Calendar section. 

Beginning with the September 
issue, club meeting dates will not be 
considered for inclusion in the 
Calendar unless a separate notifica
tion, by letter, is received for each 
month of publication. 

Notification must be received by 
the 1st of the month, three months 
prior to the event; i.e., meeting dates 
for September must be received by 
June 1 to be published in August. 
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By James S. White 
Computer stores come in many flavors. Microcompu

ter retailers are not all the same, often for reasons much 
deeper than the widely varied products that they sell. 
These facts are obvious to anyone who has had mean
ingful dealings with several stores . 

However, this diversity may be a real surprise to the 
prospective business user first venturing into the world 
of microcomputers and their retailers . A recent article in 
COMPUTERWORLD, by displaying similar ignorance, 
showed how widespread this misconception may be. 
That writer visited two or three stores, found them 
populated by experts on Klingons , and concluded that 
while "The volume market is in small businesses . . . no 
one has made an intelligent and serious effort to capi 
talize on it." 

But he didn't look far enough . Some computer stores 
do offer excellent service and tools for business users . 
A Klingon fan would find some of them totally ignorant 
of the important things in his life, and deadly dull. 

Computer stores are not like Pete Seeger's identical 
little boxes, as are many supermarkets , nor are they the 
McDonald's-like rule-book carbon copies found in many 
other fields. Computer stores have not been govern
mentally regulated into conformity with someone's idea 
of what is proper. Nor are their owners prevented by 
tradition from being , as is appropriate in this pioneering 
field, rugged individualists in what they do, and how 
they do it . 

The business computing user is most affected by this 
variety in the interests and capabilities of computer 
stores. While the hobbyist can himself compensate for 
many of the average store 's shortcomings , a business 
user needs a ready-to-use tool. 

The novice user of business computers is especially 
affected because he may easily assume that any reput
able business selling computers should have products 
which are good for him. Not true! 

Most computer stores sell hardware - products 
analogous to nuts, bolts, and other miscellaneous parts . 
Most businesses, however, need totally assembled , 
tested , immediately operational , well supported , C?m
plete systems. Many computer stores do not frequently 
sell relatively expensive, high-quality hardware and soft
ware of the types best suited for the time-is-money user. 

Finding a store with the products you need requires 
critical evaluation. But the first step is easy, even for the 
novice. When you first visit a computer store, directly 
ask about the type of products they carry. Do they sell 
and support real business systems? 

Occasionally a dealer will answer, "No." Although 
clearly not a source for this product, a store this candid 
and knowledgeable is a real find , and one to be sure to 
return to when you are in the market for products they 
do handle. 

Many other stores will answer, "Sure, we have this ter
rific (do-it -yourself) business system. All that you have 
to prov_ide is the system design , programming , hardware 
maintenance, and . .. " Do you want to prov1de these 
things? If not , ask other vendors . . . 

Do heed the advice a dealer gives about the limita
tions of his system. A prospective vendor is a prospec
tive ally in a business venture . Let him know what Y?U 
expect to give and get from a long term relat1onsh1p w1th 
a computer system and its vendor. 
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Unless you are knowledgeably prepared to do it your
self , don't try to order a product from a store that 
doesn't want to handle it. Don 't tell yourself a system 
will do more than its vendor says it will. Only buy from a 
dealer who does want to sell to you , on your terms. 

This may be an apparently needless caution , but 
almost any computing vendor can cite examples other
wise. Customers, entranced by stories, or by their own 
visions of paperwork genies, have ignored knowledge
able evaluations of the impracticality of accomplishing 
their desired results with the equipment they've 
selected . Such customers have lost the critical vendor 
support and most likely have purchased a time sponge 
or an expensive boat anchor. 

The second step in picking a computer store requires 
a more detailed critical evaluation of the capabilities of 
the vendor and his products . Some stores know less 
about businesses than you know about computers. 
Such stores may think that they offer bwsiness systems, 
when in fact they are selling toys. 

A short discussion by a business person knowledge
able of his intended applications, will usually make the 
basic capabilities of a system and its vendor fairly clear. 
Review the limitations of the system proposed by the 
store. Evaluate characteristics important in your appli
cation , perhaps such as the maximum number of inven
tory items or employees that can be handled. All micro
computer systems have such finite limitations, and the 
knowledgeable vendor should be able to give you exact 
numbers that apply under various conditions, particu
larly yours . 

You might also ask how easily the programs can be 
modified to handle your particular applications, who 
does that work, and at what cost. Other factors will. tell 
you if there is any chance that this vendor and system 
will do your job for you . Some are maintenance support 
of hardware and software, and the cost of expanding 
your system as your business grows and your areas of 
computer application expand . Several other easy-to-ask
about decision factors have been covered in prior issues 
of INTERFACE AGE. 

In conclusion , look for a combination of people and 
products ready to do what you want done. The people 
should be those you feel are competent , if not experts, in 
computing and business , as well as people you will feel 
comfortable working with for a long time. 

If necessary, wait, and try the same stores, and new 
ones in the area, several months later. Some retailer 's 
capabilities will change after they recognize the impor
tance of the business market and understand the pro
ducts these users need. 

However, some buyers need understanding more basic 
than that resulting from an evaluation of computer 
stores. People who respond enthusiastically to $500 
computer offerings , expecting them to be practical busi
ness systems, may be shocked by the $10,000 price tags 
which true business systems cost and are worth. Some 
may shortsightedly refuse to believe that there is reason 
for such differences in price, and thus forever search for 
a vendor who will give them something for practically 
nothing. Other prospective computer users are insisting on 
computers with capabilities which won't be realistic for 
several years, and thus they are missing today 's benefits. 
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NewUVS-llE 
EPROM Erasing System 

Performaitce and Reliability 
for $59.50 

Now available ... the newest 
member of UVP' s growing family of 
quality EPROM Erasing Lamps. 
The UVS-llE Short Wave UV 
Lamp was designed specifically for 
the small systems user and 
computer hobbyist. It's compact, 
easy-to-use, and will erase up to 4 
chips at one time. It even features a 
special safety interlock system for 
complete safety. 

This is the first UV erasing system to 
offer simple operation and 
foolproof safety features at an 
affordable price. Like all UVP 
products, the UVS-llE is 
quality-built and backed by 45 
years of UV technology. 

Order now from your local 
authorized UVP stocking dealer. Or 
write today for more information 
and name of nearest dealer. 
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IBM AND Tl COMPUTER STORES? 
Speaking of computer stores , two new chains may be 

about to provide considerable competition . One is sup
ported by the computer company that may be larger 
than all others combined, an often unconventional and 
aggressive organization . The othE?r is supported by a 
world 's leader in digital technology and the marketing 
organization that practically controls today 's program
mable personal electronic computation marketplace. 
These outlets may be the predecessors of ones that may 
considerably change the small business microcomputer 
marketplace. 

IBM has opened several outlets , presently on a trial 
basis . Having much more in common with the traditional 
retail store than with the typical IBM sales approach , 
these are walk-in areas where anyone can visit , anytime 
during business hours. 

These areas are also advertised to the general public , 
even on radio. This is quite a change from the past , 
when any IBM ads were rare, even in trade and profes
sional publications. 

IBM calls these areas demonstration centers rather 
than stores . This designation is appropriate for ~t least 
one critical reason : systems are not available off-the
shelf. Their typical delivery time of weeks or months is 
similar to the delivery of other small business micro
computer systems ordered from the manufacturer. 

These centers are dedicated to microcomputing-only 
the 5110 and related products are handled . Originally an
nounced by IBM with its 5110 (which was discussed in 
this column in the March , 1978 issue of INTERFACE 
AGE}, the actual occurrence of this approach is attract
ing considerable interest. 

However, history is unlikely to repeat itself ; IBM will 
probably not monopolize the business microcomputer 

market . Today 's customers and products are consider
ably different from those of 15 years ago, and the mar
keting capabilities that bought success then will not be 
overwhelming in today 's environment. 

However, the IBM product's key characteristic is as 
important for business computer users today as it was 
yesterday. IBM designs, manufactures,

1 
markets, sup

ports, documents, educates , and maintains their entire 
product - hardware and software. And their customers 
can easily procure an entire service package from one 
local vendor. This total service is important to most 
buyers in th is market , a fact which these buyers will in
creasingly recognize with time. 

Texas Instruments is another aggressive, successful, 
and well-supported marketing organization. Unlike IBM, 
Tl has successfully concluded court cases threatening 
monopoly penalties, and so is relatively free to strongly 
influence the marketplace. Although Tl's present busi
ness microcomputers are not generally considered out
standing , particularly in software , Tl has proven that 
they can recognize market needs and delivery appropri
ate products when the time is right. 

Tl outlets are real stores which stock products and 
perform service. They are located in shopping centers 
(in Dallas , Houston and San Francisco), rather than the 
company office buildings which are the site of IBM's 
demonstration centers. In addition to these stores, Tl is 
marketing its computing products through a variety of 
other dealers and company outlets. 

Although an interesting topic for speculation , these 
IBM and Tl outlets are not major factors in today's busi
ness microcomputer market. While they may have con
siderable future impact , many other computer stores to
day have a reasonable history, and strong present cap
abilities , of providing very useful and cost-effective pro
ducts for small business computer users . 0 

SMART ALEC STARTS YOU OUT AHEAD OF THE GAME ..• 

Announcing a total company supported system for COMPUTER STORES and their 
PROFESSIONAL CLIENTELE ... complete with HARDWARE AND SOFTWARE! 

Comparison proves that SMART ALEC provides more for less: 

More HARDWARE (User Programmable) 
SA400 Microprocessor - up to 2 Meg Disk & 64K RAM 
SA300 Metal Wheel Printer with e xpandable buffer 
CRT 

More SOFTWARE (Not available with any other system) 
Complete WORD PROCESSING (i ncl. Sophisticated Te xt Editing, 

True Proportional Spacing, Emphasis Printing, Mail List, and others ) 
GENERAL BUSINESS PACKAGES (Accounts Receivable/Payable, General Ledger, 

Balance Sheet, Pa yroll , Income Statement, Inventory Control, Bill of Material, 
Attorney/CPA Time Accounting Package) 

Extended SA-BASIC Language 

At less price! 
acs 
APPLIED COM PUTER S YSTE MS 

Make the winning move ... SMART ALEC 
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615 No. Mary Avenue 
Sunnyvale, CA 94086 
408-733- 3733 
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By Merl Miller 

Last month we started a discussion about how a pro
grammable controller operates and how it is different 
from a robot. Before starting on this month's discus
sion , you might want to review last month 's. 

y 
X w = x-~1 l ... 

,A~ I G 
I 

Z = Hy 

I H L ... I I y 

Figure 1. 

Let 's start where we left off . In Figure 1 you will see a 
controller with a gain added. 

x is the input 
y is the output 
G is gain 
H is extra gain 
Z is a multiple of H and y 
A is a sensing device which changes the input 

from x to x-Z 

If, for the time being , we assume that H is equal to 1 
(one), then we can look at the effect frequency has on 
gain . Let's use these frequencies and gains: 

Chart 1 
Frequency (CPS) 
f, 10 
f, 100 
f, 1,000 
f, 10,000 
fs 100,000 
fs 1,000,000 

Gain (G) 
10 
35 
50 

100 
20 
10 

As you can see, with an input of 1 the output varies a 
great deal and is quite inconsistent. 

Now, let 's give H a value of .075 and see what hap
pens. We can calculate system gain if we use the robot 
equation: 

y = G X 

1 + GH 

A simplified version of system gain would be: System 
gain is all of the gains operating on the input as sup
plied to the output. Giving H the value of .075 and apply
ing the robot formula to the chart above, we have: 
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Chart 2 
Frequency (CPS) System Gain (SG) 
f, 10 5.71 
f, 100 9.66 
t, 1,000 10.53 
f, 10,000 11 .76 
fs 100,000 8.00 
fs 1,000,000 5.71 

As you can see, adding another gain characteristic has 
stabilized the system. It doesn 't have the fluctuation it 
had before. As you add gains, you can further stabilize 
your system. If you added enough gain you could build a 
nearly stable system, but that is unrealistic . A physical 
system is never completely stable. An ideal system is 
shown in Figure 2. For an input of x, the output y, is 
stable as a function of time. 

------------- y 

x ------~-------------------------------
TIME---·"" 

Figure 2. 

~-Y 
x --~---------------L-~--------------------------------

TIME ... 

• Figure 3. 

In an actual physical system, the output would vary as 
shown in Figure 3. The dotted line represents an ideal 
system that we would use to simulate the real system. 
It's sort of like saying you spend $200 per month on food 
when you spend $175 one month , $225 the next , $190 
the next and so on. The $200 a month is an ideal system 
and what you actually spend is a real system. 

Branched to Page 29 
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THIS fLOPPY IS 
NO fAIRY TALE. 

I t can be confusing to choose the right floppy disk 
system for your micro. All those fanciful yarns of 
capabilities, specs, and delivery. Some would put 

Uncle Remus or Scheherazade to shame. 
Meet EXP- our no-nonsense, down-to-earth, full

sized floppy system. Check its benefit list. Then make 
inquiries with a technical advisor or your friendly 
computer shop before making a buying decision. Our 
Macro EXP Disk System offers you: 

1. A Darned Good Price for 
What You Get. 

Here's a complete dual-drive floppy with full-sized 8" diskettes 
for under $2,000. No high-priced options; great standard 
features. Why not pay a little more now for a lot later? 

2. Rapid-fire Delivery. 
Get a fully assembled , tested floppy system in four weeks or 
less-not in several months, maybe. 

3. Super Expandability. 
EXP Memorex drives are the only ones you can convert to 
double-headed later (cost : $300 each) . Our optional double
density controller (also $300) doubles the disk 's density. In
crease your original dual-drive system's capacity to over two 
megabytes! 

4. Unmatched Reliability. 
Our super-reliable Memorex EXP drives carry a six-month 
warranty. No other competitor can make that statement. 

5. Up to Your Eyes in Software. 
Our floppy's disk controller features IBM 3740 compatibility 
and CP/ M* formatting (the industry standard). Choose be
tween BASIC and FORTRAN, or complete business appli
cation and word processing packages. 

6. Fabulous Flexibility. 
Our floppy gets along with everybody. Optional I/0 drivers 
for the SOL let you get started now with an industry standard 
floppy disk system. 

/~--< ' .· 

suit 
7. We Like to Keep It Simple. 
EXP's no kit. It's assembled, tested and raring to go to work . 
A serial I/0 port on our controller makes it a snap to bring 
the system up. No patching or fussing. Just hit the button. 

8. Comfy Compatibility. 
All EXP's are fully compatible with S-100 bus systems with 
at least 16K of memory. 

Never fear. EXP's here-with the whole floppy for under 
$2K. Don't be timid or "mini-minded:' Get the best now- for 
today and tomorrow. We'll take care of the technical stuff. 
You do the rest. For details, contact your nearest dealer or 
query us direct. 

P.S. Be sure to ask about "Z-Plus "-our sensational new 
computer system that includes a Z-80 processor with 32K of 
memory, serial 1/0 ports and EXP series drives- with prices 
starting below $4,000. 

• CP/M is a trademark of Digital Research, Inc. 

Where there's always 
more in store. 

524 UNION STREET 
SAN FRANCISCO, CA. 94133 
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Many factors motivate the entrepreneur to strike out 
on his own and start a business . He may have recently 
been fired or laid-off, passed over fo r promotion once 
too often , talked into it by a friend , etc. The iist goes on 
forever, but all of the reasons can be lumped into two 
general categories; financial compensation , and the 
overall quality of the work environment . Financial com
pensation covers things such as salary, fringe benefits, 
the size and frequency of promotions, etc . The overall 
quality of the work environment encompasses being 
acknowledged for your contributions, the quality of the 
physical work environment, having the possiblity of see
ing your ideas put to use sometime in your lifetime, and 
many other subjective, yet extremely important factors . 
In the next two columns we will deal with the former of 
these two categories, financial compensation , and ex
plore ways in which the entrepreneur can maximize the 
financial rewards of his labors . 

One of the potential rewards , and hence the attrac
tion , of striking out on your own is the ability to acquire 
personal wealth as a result of owning a successful busi
ness. We all know or have heard of someone who started 
his business in a garage and after four or five years of 
phenomenal growth sold out for millions of dollars to 
Computer Conglomerate Inc. and retired to Tahiti at the 
ripe old age of 37. 

Fortunately, selling a business for a profit is not the 
only way in which the entrepreneur can be rewarded for 
his labors . There are two other ways in which he can use 
the business to further his own financial goals. The first 
of these two is terribly obvious , but bears repeating for 
the sake of completeness . Make your business profit 
able. Too many entrepreneurs stop working hard once 
their business is out of the survival period , and the 
business never reaches its full potential. Unless you 
have a stable and profitable business, you will not attain 
any degree of financial security. The second method is 
to make the maximum use of the business entity to fur
ther your own financial goals . The business is yours, 
make it serve you . The focus of this and the next column 
will be on making the maximum use of the business for 
this purpose. 

The cardinal principle involved in using the business 
to serve you has to do with deductible business ex
penses. If you can structure your financial transactions 
in such a way that expenditures that you would ordinar
ily make with your after tax dollars can be classified as a 
deductible business expense, and hence paid with pre
tax dollars, the results can be significant. When an ex
pense can be shifted from the after-tax to pre-tax cate
gory, a savings of one half is usually effected . 

The "catch" to all of this is that in order for many of 
these expenses to be made deductible, they must be on
ly for employees of a business , and not the owners. The 
only business form in which there is no restrictions is 
the corporation . The tax law makes no differentiation 
between employees and owner-employees. As we men
tioned in the two columns on Sub-chapter C corpora
tions, this is the primary determining factor for the 
small business in the selection of a business form . If the 
tax savings realized by shifting expenses to the busi
ness from the individual do not offset the added cost of 
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By Elliott Maclennan 
Atto rney·ai ·Law 

Stephen Murtha 
doing business as a corporation , then the business 
should stay unincorporated unless other factors over
ride the tax considerations . 

One of the areas in which non-deductible expenses 
can be made deductible is in what are called employee 
benefits or fringe benefits . By this we mean things such 
as group insurance, sick leave, pension and profit shar
ing plans , etc. The entrepreneur needs to give them 
close attention for two reasons . The first reason is that 
he may have financial responsibilities and goals that re
quire life, disability and medical insurance. If he relied 
on his previous employer to provide these benefits for 
him , then it is necessary to replace them when he starts 
his own business . The second reason why these benefits 
are often necessary is the need to attract and retain 
quality employees. The computer industry is an ex
tremely competitive one , and the quality of employees 
in a company may make the difference between its ulti
mate survival and success, or its extinction . It is pos
sible to hire employees at min imal wages to do task 
jobs, but you will have to pay for creativity. Since crea
tive talent is definitely a limited resource , you will have 
to compete with some very generous pay packages of
fered by some of the other larger computer firms. 

The first employee benefit most firms provide is 
group insurance. There are basically three different 
types of group insurance; life, disability or wage con
tinuation and medical reimbursement. We will take a 
look at each one separately. A company may provide up 
to $50,000 of group term insurance to an employee with 
out th e cost of the insurance being reportable as in
come to the employee under Section 79 of the Internal 
Revenue Code. Above $50,000 a cost is imputed to the 
employee using government 's Table I. This cost must be 
reported by the employee on his tax return . However, 
even this is better than purchasing the insurance on 
your own , since Table I costs are must lower than prem
iums for actual insurance. 

The other two types of group insurance, wage contin
uation and medical reimbursement plans are interrelated 
from a tax point of view. A wage continuation plan pro
vides for a monthly benefit to be paid to an employee in 
the event of disability. A medical reimbursement plan 
allows a corporation to reimburse medical expenses in
curred by an employee. From the standpoint of the IRS, 
these plans may be self-insured or backed up with in
surance . Many large corporations will self-insure, but 
for most medium and small size companies , securing in
surance is the only way to provide reasonable certainty 
that the promised benefits can be paid without bank
rupting the company in the event of a claim. Any 
premiums or benefits paid by the corporation under a 
plan are tax deductible by the corporation. 

In order for these payments to receive favorable tax 
treatment with respect to the employee, a written plan 
must be initiated prior to the disablity or medical ex
pense being incurred. If this is not done properly, all 
payments will be taxable as income to the employee and 
not deductible to the corporation . Obviously, this is to 
be avoided at all costs as this is the worst possible tax 
situation to be in. 

Under a properly set up wage continuation plan , an 
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The first Four-Headed Diskette Drive. 
PerSci stays a generation ahead. 

PerSci has done it. Now the industry's only 
diskette drive with voice coil positioning comes 
equipped with four heads reading and writing both 
sides of two eight inch diskettes to provide supe
rior random access capabilities in microcomputer 
and minicomputer applications. The new PerSci 
Model 299 dual-head, dual diskette drive offers 
the highest data capacity, reliability and the fastest 
access speeds available among small storage 
peripherals. It is the first drive to advance diskette 
capability to the level of hard discs. 

8 Times More Capacity ... 

Employing double density encoding on both 
sides of two diskettes, the PerSci 299 records up 
to 3.2 Mbytes of unformatted data -eight times 
the capacity of a standard, single density drive. 
This unmatched single drive capacity provides the 
basis for an independent low cost data manage
ment system. For maximum media interchange
ability with other drives, the 299 will also read 
and/or write one or two single sided diskettes. Up 
to eight 299 drives (32 read/write heads) 
can be daisy chained to achieve a total 
formatted system capacity as high as 
16 Mbytes. Data can be handled in a 
single density IBM 3740 type for
mat, in IBM 2D compatible double 
density or in other expanded soft 
and hard sectored formats. 

And Voice Coil Positioning 
For 6 Times More Speed ... 

Only PerSci, Inc., has engineered 
voice coil head positioning for 
diskette drives. This design innova
tion gives the PerSci 299 drive the 
lowest average seek time of any 
floppy-33 ms including settle. 
The full76 track access speed of 
the Model 299 is under 1 00 ms. 

In A Single Small Size Drive ... 

While the 299 provides the data capacity 
and access speed of a hard disc drive, it is the 

See us at NCC, Booth 1239 

size of a standard floppy-only 4.38" x 8.72" x 
15.4~' Up to four 299 drives can be mounted verti

cally or two horizontally in a 19" rack. 

With Superior Reliability 
And Ease Of Operation. 

Mechanical and data reliability equal or 
superior to single headed drives-6000 hour 

MTBF and a soft error rate of 1 in 109 -are made 
possible by PerSci's advanced drive design. A 
write protect feature guards against operator 

error, while front panel lights indicate the diskette 
selected. Electric diskette autoload protects 

diskettes from damage and allows drive 
unload by remote control. 

Join The Next Generation ... Now. 

Get PerSci's four-headed diskette drive and 
get the speed, capacity and reliability of hard disc 

drives at a fraction of the size .. . and cost. Call or 
write for full information 
from PerSci, Inc., 12210 
Nebraska Avenue, West 
Los Angeles, California 

90025. 
(213) 820-3764. 

--
Peripherals a 

Generation Ahead. 
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we're looking for 
someone serious aboul 

personal computing! 
po~e~ui~ep~:rtoire of in
stmcf:tams of c;m:y c:~ompu.t~n 
in its price class. 

· Whqt it aU boils down to 
is that the He(Ithkit Hll 
gives you. fantastic fleXibili
ty, unparalleled high-~peesl 
program execution, and 
unmatched performance! 
Our Hll CPU isn't for every
one. It's f0r so:meQne !=lerious 
about compufing .... some-. 
one like youl 

rRII 
Heathkit Catalog 

r-----------------, 
I ~ HEATH ~ Heath Company, Dept. 343-420 1 

:tjQM·r@? Benton Harbor, Ml 49022 

I Please send me my FREE Catalog. I am not on your mailing list. 

I Name ________________________________________________ ___ 

I Address-------------------------------------------------

1 City _____________________________________ State --------

1 CP-149 Zip - ----

I 
I 
I 
I 
I 
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employee may receive up to $J 00 per week of tax-f ree 
benefits during a period of disability. Any income over 
this $100 per week is taxed as ordinary income. This ex
clusion is reduced dollar for dollar for income in excess 
of $15,000 per year. These rules apply, however, only to 
plans in which the corporation pays the entire premium . 
If the employee pays any or all of the premium for the in
surance providing the benefits, then that pro rata share 
of the benefit payment is free of income taxes complete
ly. For this reason , if the employees are going to help 
pay for their benefits , this should be the first place 
where these contributions are applied . 

Payments made under a medical reimbursement plan 
are entirely free from income taxes, provided the pay
ments are made for costs actually offered (within lim its) 
to different employees. For example, a plan may be set 
up under which the rank and file employees pay the f irst 
$100 of medical expenses and the officers have that 
$100 paid by the corporation . The premiums and bene
fits allocated to dependents of employees receive the 
same tax treatment. 

Our next column will pick up where this one left off 
and cover pension and profit sharing plans , deferred 
compensation plans , and communicating benefit s to 
employees. D 

The material presented in this column is intended for 
the reader 's general information. The authors request 
that the reader consult professional advisors prior to ap
plying this material to his or her specific situation . Any
one seeking further information can contact the authors 
directly at: 

Elliott MacLennan, 2855 Mitchell Dr. , Suite 130 
Walnut Creek, CA 94598 
Stephen Murtha 
3 Altarinda Dr. , Suite 304, Orinda, CA 94563 

THE MIND REVOLUTION 
Vectored from Page 24 

Call the dotted line in Figure 3 a stability criterion. 
The peaks and valleys of the output curve y, are called 
overshoots. These overshoots are in direct proportion to 
the amount of system gain you allow in your system. 
Now, let 's assume you have an output signal like the 
one shown in Figure 4. It has tremendous overshoots. 
You can stabilize this system by adding another gain 
characteristic. But there are other ways of stabi I izi ng it. 
These have to do with the system learning . 

TIME llo 
Figure 4. 

What if the system could learn to stabilize the signal 
itself? For now, let 's now worry about how thi s can be 
done. Let's just ask the questions, " What if you built an 
unstable system that could stabili ze itsel f? And what if 
this could be done without physically altering th e sys
tem? And what if you could build several systems that 
could solve the same problem and each system devi sed 
its own method?" If you can build a machine that 
answers all of these "what if's " th en, and only then, will 
you have a machine that thinks . How well it thinks and 
what you can do with it are the kinds of questions we'll 
explore in the next few months.D 
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ANSWER BOOKS -::;: 
Home Computers: 2' 0 Questions & Answers; 

Volume I: Hardware by Rich Didday ::r How to use your microcomputer to the fulle st . Ideas for things -4 to do , he lp in reading the literorure , help in deciding what ways ,. 
to go , in easy-to-understand language for the beginner . 

22S pp . $7 .95 --Home Computers: 2' 0 Questions & Answers; ~ Volume 2: Software by Rich Didday 
Th is guide leads the new micro owner through the thorny problems 

surrounding the selection and use of software . 

" 17S pp . $6 .95 

Step by Step Introduction to 8080 Micro- -~ processor Systems by James Mel sa & David Cohn a A more advanced book which will show you how to pur roge ther 

what you've learned to bu ild systems and applica ti ons that 

really eKploit the capabi lities of your mi cro. 

1 so pp. $7 .95 _, 
Beginning BASIC by Paul Chirlian 

An introduction to BASIC for beginners, writt en in response • to the au thor 's children 's need for a really basic BASIC . 

This book will make on expert of any reader . 

22S pp. $9.95 

~ 
Take a Chance With Your Calculator -4 

by Lennart Rode -The programmable calculator has arrived . This book offers ::;: o lively guide to the capabili ties of these ca lcula tors 

for hobby ist s. student s and busi ness people . ::r 163 pp. $8 .95 

-4 
Robots on Your Doorstep by Nels ,. 

Wink less & I ben Browning -Founder of the American Robotics Society (Winkless) and -robotics pioneer (Browning) hove brought out this exciting book 

~ that eKomines robots in the post , present oncl future . 

179 pp. $6.95 

8080 Machine Language Programming for 

" Beginners by Ron Santore 
This book is not simply o descripti on of 8080 op.codes and -their definitions , but rot her it is a course which will lead you 

~ step by step into the basics of machine language programming . a 104 pp. $6.95 

Home Computers: A Beginners Glossary and 
Guide by Merl K. Milller and Charles J. Sipp i _, 
As o quick reference source this book is intended to give the 

learner the complete background of computer science. The 

glossary follows standard accepted by most , but not all modern • lexicographers. 

147 pp . $6.95 

~ 8080 Microcomputer Experiments by 
Howa rd Bo ye t -4 
Contains over SS software . hordwore and interfaci ng -expenments. with enough theory to allow one with no ::;: previous mi croprocessor or computer experience 

to proceed too relatively advanced level of competence . ::r Approx. 1 SO pp. May $13.95 

Prices subj ect to change wi thout -4 

cP 
notice. SQ¢ posta ge & handl ing per ,. 
volume . -dilithium Press -P.O. Box 92 ~ Forest Grove, OR 97116 

Publi shing Personal Computing Books is Our Business! 
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Puzzled 
About Computers? 

Data Dynamics Technology has a library of answers • • • 

6800 Programming For Logic Design 
By Adam Osborne. 310 pages, $7.50 

Thi s book explai ns how an assembly language 
program within a mic rocomputer sys tem can 
replace combinatori al log ic- that is, the com · 
bined use of "o ff-t he-shelf ," non-program· 
mabie log ic devices, such as standard 7400 
series digital logic. 
Order No. 0585001. paper. a Build Your Own Working Robot 

By David L. Heiserman 
234 pages, $5.95 
Here are complete instruc tions, plans , sche· 
matics , logic circuits , and wiring diagrams for 
bui ldin g Bu ster , the most lovable (and 
mischievous) mechanical pet in the worl d! 
He' ll se rve you cof fee or br ing you the morning 
papers. He'll forage for hi s own " food " and 
sc ream when he can' t fi nd it. His "curiosity " 
wi ll ge t him into one pligh t after another, but 
Buster has the capacity to get himsel f out of 
trouble just as easily as he got into it' 
Order No. T8841 . paper. 

~ CMOS Databook 
By Bill Hunter. 280 pages, $6.95 

Here 's the complete data book on what Com
plementary Metal Oxide Semiconductors are 
all about - how they' re cons tructed , how they 
ope rate, how they 're packaged, and how 
they 're interfaced wi th sophi sticated ICs, how 
they're powered , and how you can use them to 
design everythi ng from digital timers to super· 
ef fi cient test equipment. 
Order No. TB984. paper. 

~Computer Dictionary 
By Donald D. Spencer 

160 pages, $5.95 paper; $9.95 hardbound 
This current and comprehens ive dictionary 
contains about 2,000 words, phrases, and 
ac ronyms used in con nec ti on wi th computers. 
The keynote o f thi s book is c larity - without 
sacrifice of authority and def initi onal prec i· 
sion. All definitions are simple, and stand as 
independent units of explanation. Thi s book 
was writ ten for all those who , in their work or in 
their studies , become involved with compu ter 
techno logy. 
Order No. CAM012·9 paper: CAM01 3-7 clo th 

~ A Quick Look At BASIC 
By Donald D. Spencer. 64 pages , $4.95 

A short , to- the-point introduction to the BASI C 
prog rammi ng language. It is intended to serve 
as a se lf-in st ructional book designed for eit her 
the reade r who has littl e or no knowledge of 
compu ters or computer programming, or for 
the person who wants to learn BASIC quick ly. 
This text introduces the student to the essen· 
tia ls of the BASIC programming lang uage in a 
clear and simple manner. The emphas is is on 
giving the student the abil ity to use the com· 
puler to so lve problems as quickly as possible. 
Order No. CAM015-3. paper. 
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~ Basic BASIC: An Introduction to 
Computer Programming in BASIC 

Language · Second Edition 
By James S. Coan. 288 pages, $8.95 
The au thor uses over 100 sample programs to 
illustrate the essential techniques o f the lan
guage and to in tegrate BASIC programming 
with mathematics. Each language statemen t 
or capability is clearly explained at the time 
that it is firs t used in a sample program. Every 
sec tion is followed by practice problems. 
O rder No. H A Y5 106-9, paper. 

rrJ Advanced BASIC 
By James S. Coan. 192 pages, $7.95 

This book is for those who want to exte nd their 
experti se with BASIC and offers advance tech· 
niques and applications, including coordinate 
geometry, area, sequences and des ires , poly· 
nomi nals, graphing , sim ul ations and games. 
Order No. HAY5855· 1, paper. 

<!l Microcomputers: Structure and 
Programming 

By T.G . Lewis , and J.W. Doerr. 
282 pages, $13.95 
Thi s introductory tex t on assembly language, 
machi ne architect ure, and small machine algo
rithm s is designed for use in computer sc ience 
courses using small computers. It thoroug hly 
introduces the reader to m(nihardware and 
then covers all the essen tial s needed to pro
gram a min icomp uter. 
Order No. HAY5642·7. cloth . 
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City 

Pl ease send me: 

Descri~tion Otv Price Total 
Binders 7.50 
S l i~ Cases 5.95 
Hex Code Cards 2.95 
Octal Code Cards 2.95 

Shipping & Handling Charges 
Binders and Slip Cases$1.00 ea. U.S., $1.50 ea. Fore ign 
Code Cards $ .25 ea. U.S., $ .50 ea. Foreign 
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~ 8080 Machine Language Programming 
for Beginners 

By Ron Santore. 104 pages, $6.95 
Thi s is a book for beginners . In it you will learn 
the fundamentals of 8080 machine language 
prog ramming . Th is book w ill take you step by 
step through the most common 8080 op codes 
and it wil l do so at a level anyone can under· 
stand. The author is not trying to impress you 
with unfamiliar words. Terms are defined as 
they are introduced , so no compu ter back· 
ground is required. 
Order No. OP14·2. paper. 

U ()) Microprocessor Interfacing 
Techniques · Second Edition 

By Austin Lesea & Rodnay Zaks. 
412 pages, $9.95 
Interfacing is no longer an art , but a set of 
techniques and components. Thi s book wi ll 
teac h you how to interconnect a complete sys· 
tem , and interface it to all the usual peripher
als. It covers hardware and so ft ware sk ill s and 
techniques , including the use and design of 
model buses such as the IEEE 488 or S100. 
Order No. SYB003-2, paper. 

Instant BASIC uu 
By Jerald R. Brown 

180 pages, $6.00 
Written for the inexperienced , thi s activi ty
oriented book w ill help you teach yourself 
microcomputer BASIC, and the similar DEC 
BASIC PLU S for programm ing your personal 
computer. There 's never a dull page and plenty 
of ac ti vities ... so have fun while you learn! For 
those o f you who already know some BASIC, 
thi s workbook can teach you the new micro· 
computer dialect. 
Order No. DMX04-3. paper. 

P.O. Box 1217, Cerritos , CA 90701 6-78 

State Zip 

Book Order# Otv Price Total 

TOTAL ORDERS 
•TAX S 

SHIPPING & HANDLING$ 
TOTAL ENCLOSED S 

L • Check or M.O.(U.S. Funds drawn on U.S. bank) 
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ua TYCHON's 8080 Octal and 
Hex Code Cards 

The code cards are a sliderule-like aid for pro
gramming and debugging 8080 soltware. Both 
cards contain all the standard mnemonics and 
either their corresponding octal or hex codes. 
The pocket size cards are 6.5 by 3 inches (16 by 
8 em) with color-coded instructions to provide 
a neat, logical format for quick reference. The 
back of both cards is printed with an ASCII 
code chart lor all 128 characters plus the 
8080's status word and register pair codes. 

u~ INTERFACE AGE Binders and 
Slip Cases 

Col lecting magazines can bring headaches -
not to mention dust, ripped pages and mis
placed copies. If you use your back issues 
of INTERFACE AGE as reference material , 
nothing is more annoying than taking time to 
find mislaid copies. Data Dynamics Tech
nology is now offering deluxe binders and slip 
cases which will place each back issue of 
INTERFACE AGE at your fingertips. Each 
binder and slip case is constructed of a hand
some blue vinyl with INTERFACE AGE stamped 
in gold foil on the front cover and spine. These 
rugged binders and slip cases can hold 12 
issues each and will protect your back issues 
of INTERFACE AGE for years. 
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Some Common BASIC Programs 
By Lon Poole & Mary Borchers. 200 pages , $7.50 
Order No. 05821002, paper 

Payroll wit Cost Accounting-In BASIC 
By Lon Poole & Mary Borchers 
400 pages, $12.50 
Order No. 05822002, paper 

Getting Involved with Your Own Computer: 
A Guide for Beginners 
By Leslie Solomon and Stanley Veil 
216 pages, $5.95 
Order No. R/0004-8, paper 

Miniprocessors: From Calculators to 
Computers 
By David L. Heiserman. 195 pages, $5.95 
Order No. T8971, paper 

Game Playing with BASIC 
By Donald D. Spencer. 166 pages, $6.95 
Order No. HA Y5109-3, paper 

Microcomputers At A Glance 
By Donald D. Spencer. 192 pages, $7.95 
Order No. CAM021-8, paper 

The Computer Quiz Book 
By Donald D. Spencer. 128 pages, $5.95 
Order No. CAM025-0, paper 

Your Home Computer 
By James White. 200 pages, $6.00 
Order No. DMX05-1 , paper 

Microprocessors: From Chips To Systems 
By Rodnay Zaks. 416 pages, $9.95 
Order No. C201 , paper 

Prices quoted sub ject to change w ithout noti ce. 
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I have received many letters and 
telephone calls from people seeking 
advice on what microcomputer sys
tem hardware or software to buy . I 
can understand customer apprehen
sion in this fast-moving industry; 
therefore , I would like to answer this 
question for everyone . This is what 
you should do: 
1. Define your objectives . That is to 

say , write down as completely 
and clearly as you can what it is 
you wish to gain from having your 
own microcomputer system. 

2. Contact at least three (and prefer
ably six) computer stores, either 
by visiting the stores in person or 
by writing to them. If you have not 
come up with a precise configura
tion , then ask the computer stores 
to suggest a configuration. 

3. Using a summary of computer 
store suggestions , or based on 
your own selection , you should 
make the following decisions: 
a. What programming language 

you wi II use. 
b. How much memory you will 

require. 
c . What peripherals your system 

will include. 
d. What canned applications pro

grams, if any , you will get. 
4. Now comes the hard part-choos

ing brands . Go back to your six 
computer stores and ask them to 
select the brands which they 
would recommend for each hard
ware and software component. 
Computer stores are the only 
places where you can get timely 
and accurate information on pro
duct quality. 

5. Make a summary of recommended 
products , and configure your sys
tem selecting those products that 
received the most recommenda
tions. Now pick the computer 
store that gave you the best over
all advice , and reward them with 
your business. 

If you follow the above steps , you 
will minimize the risk of buying junk 
and you will have qualified the compu
ter store with which you will be doing 
business for a long time to come. 

Micro-Business '78 was an inter
esting show. Being specific to 
microcomputers used for data pro
cessing, it attracted far fewer at 
tendees than the West Coast Com
puter Faire; but, after talking to exhi
bitors , it is clear that people were in 
a buying mood . 

A tremendous number of small 
companies are springing up, with 
the sole aim of developing micropro
cessor-based systems. Very few of 
these systems have, as yet , been in
stalled. If microprocessor-based 
business systems fail as an indus
try , it will not be for want of trying. 

But , I believe that microprocessors 
will work out in business applica
tions. There will undoubtedly be 
numerous casualties on the way, 
since many of the new companies 
are run by people with no prior busi
ness experience . These new entre
preneurs do not bother to check out 
the mistakes that have been made 
by people who came before them . 
Remember , the microcomputer
based business system of today 
costs one-tenth of the minicom
puter-based system of eight years 
ago ; otherwise , there is very little 
difference. 

Let me give you a scenario for the 
new "microcomputers in business " 
company most likely to fail. It has a 
group of programmers quite con
vinced that their only problem lies in 
getting the job done as quickly as 
possible. According to these guys, 
business data processing programs 
are easy to write - in fact , there is 
nothing to them . Microcomputer 
hardware configurations , even in 
their most limited form , are more 
than adequate for almost any busi
ness application ; all it takes is a lit
tle trickery on the part of clever pro
grammers to get what is needed out 
of the system. These programmers 
are also convinced of their own 
cleverness. A company like this one 
will last about nine months: three 
months to dig themselves into a 
hole, another three months to 
survey the hole , and a final three 
months to figure that they cannot 
get out of it. 

Here is a scenario for the suc
cessful company: the people in this 
company assume that they are bright 
guys - bright enough to know what 
mistakes have been made in the 
past , and bright enough not to make 
the same mistakes again . They 
check out programs that have been 
tested by time and are available for 
little or no cost. They carefully 
evaluate the capacity and process
ing speed of the microcomputer 
system they are installing . They 
make sure that there is a reasonable 
margin for error in everything they 
do. They are far more interested in 
guaranteeing a profit than they are 
in pride of authorship. Wherever 
possible, they look for potential prob
lems, and they prepare solutions to 
those problems. And , above all , they 
realize that it is better to be six 
months late and absolutely right. 

Now let me explain why microcom
puters in business applications 
have such a bright future. 

The configurations being sold to
day are limited, but adequate. Two 
floppy disks provide up to 500,000 
bytes of slow-access bulk storage . 
Add a microcomputer with 32,000 
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We've gathered the family to show ~ou whv 

PERCOM'sliM rNwmeer 1 
in cassette data systems for microcomputers. 

Pardon us for doing a little boasting, but we're proud of our 
family. Proud of each member's reputation for performance and 
reliability. And pleased that we can offer the best in cassette 
data systems and data terminal interfacing at low, home-com
puting prices. 

It took more than guts and a little luck to 
forge a position of leadership. We're 
number 1 because you get more when 
you buy PERCOM™. The reason, simply, 
is experience. Every product described 
in this ad is based on nearly 10 years of 
crucial involvement in the design and 
manufacture of computer peripherals 
that use cassettes for mass storage. 

Experience. It's why we developed a 
more reliable data cassette for home 
computing. Why our interfacing units 
provide both cassette and data terminal 
interfacing. Why you get the fastest, 
most reliable cassette data rates from 
PERCOM™. Experience. It's the reason 
for PERCOM™. 

tiNE 
ON 

~ 600 ~. • "' 
l200 lOCAl AU TO 

CIS-lO+ 

"HQil~ ------
For your SS-50 bus computer - the 
CIS-30+ 

• Interface to data terminal and two cas
sette recorders with a unit only 1/10 
the size of SWTP 's AC-30 . 

• Select 30, 60 , or 120 bytes per second 
cassette interfacing, 300 , 600 or 1200 
baud data terminal interfacing . 

• Optional mod kits make CIS-30+ work 
with any miQrocomputer. (For MITS 
680b, ask for Tech Memo TM-CIS-
30+-09 .) 

• KC-Standard/Bi-Phase-M (double fre
quency) cassette data encoding . De
pendable self-clocking operation . 

o Ordinary functions may be accom
plished with 6800 MikbugrM monitor. 

o Prices : Kit, $79 .95 ; Assembled , 
$99 .95 . 
Prices include a comprehensive instruction 
manual. Also available : Test Cassette , Re
mote Control Kit (for program control of 
recorders), IC Socket Kit, MITS 680b mod 
documentation , Universal Adaptor Kit 
(converts CIS-30+ for use with any com
puter) . M IKBUG® Motorola. Inc. 

For your S-100 computer-the Cl-812 

• Both cassette and data terminal inter
facing on one S-100 bus PC board . 

• Interfaces two recorders . Record and 
playback circuits are independent. 

• Select 30 , 60, 120 , or 240 bytes per 
second cassette interfacing , 110 to 
9600 baud data terminal interfacing. 

• KC-Standard/Bi-Phase-M (double fre
quency) encoded cassette data . De
pendable self-clocking operation. 

• Optional firmware (2708 EPROM) 
Operating System available. 

• Prices : kit , $99 .95 ; assembled , 
$129 .95 . 

Prices include a comprehensive instruction 
manual. In addition to the EPROM Operating 
System, a Test Cassette , Remote Control Kit 
(for program control of recorders) , and an IC 
Socket Kit are also available . 

PER COM'" 'peripherals for personalcompuUng' [ ~(fU](J M ] 
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• • • I • , , 
For your data storage - Pilon-aorM 
data cassettes 

• Orders-of-magnitude improvement in 
data integrity over ordinary audio cas
settes . 

• Pilon-coated pressure pad eliminates 
lint-producing felt pad of standard 
audio cassettes. 

• Smooth pilon coating minimizes erra
tic tape motion. 

• Foam pad spring is energy absorbing . 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut-
ter. . 

• Five-screw case design virtually pre-
cludes deformation during assembly. 

• Price : $2.49 . 
PERCOMTM products may be purchased 
from home computer dealers nation
wide, or may be ordered direct from the 
factory.* 

*Texas residents must include an 
additional5% for factory orders . MC & 
Visa cards honored. 

PERCOM DATA COMPANY, INC. 
DEPT. I 

318 BARNES • GARLAND, TEXAS 75042 
Phone: (214) 272-3421 
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bytes of memory, plus a reasonable 
printer, and you have a system that 
ranges in price from $5,000 to $10,000. 
Many companies can afford this 
price and live with this performance. 

But, right now there are half a 
dozen companies working on a new 
family of revolutionary fixed-disk 
systems. Control Data Corpora
tion 's "Hummingbird " project is 
typical of this new disk technology. 
" Hummingbird " will come in a box 
about the size of a stand-alone flop
PY disk drive. Instead of having a 
floppy disk, it will have a fi xed disk, 
about the size of a floppy disk, rotat
ing at more than 50,000 rpm . This 
tiny fixed disk will have a storage 
capacity ranging between 10,000,000 
and 15,000,000 bytes, with data 
transfer rates in excess of a million 
bytes per second. And here is the 
best part : it will retail for less than 
$3 ,000. 10,000,000 to 15,000,000 
bytes of high speed disk storage for 
less than $3,000, in a box no bigger 
than a single floppy disk drive, will 
make a big difference to business 
data processing systems. These 
disk units should be available by the 
second quarter of 1979. By mid-1979 
(and probably not much sooner) the 
Intel 8086 and Zilog Z8000 Central 
Processing Units will be available; 
these CPUs are the equal of any 
minicomputer today. I do not need 

to paint pictures for anyone to see 
the rosy future awaiting microcom
puter-based business systems. 

.. . tight now there are a 

half a dozen companies 

working on a new family 

of revolutionary 

fixed-disk systems. 

While I was at Micro-Business '78, 
spent some time chatting with 

Dave Freeman and Rinae Morris of 
Advanced Computer Products. I 
have known of Advanced Computer 
Products for some time, and it was a 
gross oversight on my part not to 
mention them in my March column 
as one of the " good guys" in the 
mail-order business. Dave 's policy is 
to demand cash-in-advance only for 
orders of $25.00 or less , while giving 
signifi cant discounts for cash with 
larger orders . Dave will not hold your 
money for any back-ordered item 
without your express permission , 
and he gives refunds for products re
turned in good condition , without 
asking questions. I have never re
ceived a complaint about Advanced 

Computer Products , and have heard 
only good things about this mail
order operation . Their address is: 

Advanced Computer Products 
1310 " B" E. Edinger 
sarita Ana, CA 92705 
(714) 558-8813 

Another name to add to your 
" good guys" list is Jade Computer 
Products . They can be reached at: 

Jade Computer Products 
5351 West 144th Street 
Lawndale, CA 90260 
(213) 679-3313 

I suppose I should mention the 
Heath Company as one of the good 
guys in the mail-order business. It 
seems almost gratuitous to state 
that Heath, with their fine reputa
tion , are good guys ; but just to keep 
the record complete, let me tell you 
that they are. 

I believe Vector Graphic is one of 
the sleepers in the m icrocomputer 
field that is likely to emerge as a 
dominant force over the next 12 
months. Vector Graphic is a small , 
conservatively run company t hat has 
concehtrated on being good rather 
than on being first. They sell almost 
exclusively through computer stores, 
di scouraging direct mail-order busi
ness. I believe a few other micro
computer manufacturers would do 
well to follow Vector Graphic 's mar
keting policy. 

Our MacroFloppy™ 
goes twice the distance. 
For$695. 
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Introducing the Micropolis MacroFioppy'" 1041 and 1042 disk drive sub
systems For the S-100/8080/Z-80 bus. Packing 100% more capacity into a 
5){-inch f loppy disk than anyone else. 143K bytes, to be exact For as little 
as $695. 

The MacroFioppy 1041 comes with the Micropolis Mod 1 floppy packaged 
inside a protective enclosure (without power supply) And includes an S-100 
controller. Interconnect cable. Micropolis BASIC User's Manua l. A diskette con
taining Micropolis BASIC, and a compatible DOS with assembler and ed itor. 
The 1041 is even designed to be used either on vour desk top, or to be inte
grated right into your S-100 chassis. 

The MacroFioppy 1042 comes with everyth ing tile 1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere 

Both MacroFioppy systems are fu lly assembled, tested, burned-in, and 
tested aga in For zero start-up pa in, and long term reliabili ty Tlley're also 
backed up by our famous Micropolis factory warranty 

And both systems are priced just right $695 for the MacroFioppy:1041 
and $795 for the MacroFioppy 1042. 

You rea lly couldn't ask for anyth ing more. 
At Micropolis, we have more bytes in store for you. 
For a descriptive brochure, in the U.S. call or write Micropolis 

Corporation, 7959 Deering Avenue, Canoga Park, Californ ia 91304. Phone 
(213) 703-1121. 

Or better vet. see your loca l dealer. 

MICRO POLIS™ 
More bytes in store for you. 
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At the other end of the business 
spectrum , IMSAI has recently been 
telling its dealers that they must 
each send cashier's checks for 
$2,000, simply for the privilege of 
continuing to order IMSAI equip
ment. This is a privilege which fre
quently means paying cash now for 
products delivered at some unspeci
fied future date. Come on, guys, you 
could get away with it a year ago , 
but no more! 

It has been rumored that Pertec is 
disappointed with the performance 
of MITS and is anx ious to sell MITS 
cheap. I have investigated this rumor 
carefully and have found no evidence 
to substantiate it. 

I received a letter from Bill Gates, 
president of Microsoft. Bill had some 
interesting comments regarding fu
ture software pricing. 

I maintain that applications pro
grams will in the future cost very lit
tle , due to high sales volume. From 
an economic standpoint , low appli 
cations software prices will be justi
fied by the sale of good accompany
ing documentation. 

People will no longer tolerate the 
useless documentation which has in 
the past so frequently accompanied 
software products. On the other 
hand , users will pay a reasonable 
price for a reasonable manual. While 
software can be copied inexpensive-

ly, most people will buy a user's 
manual rather t han run around with 
a bunch of duplicated sheets of 
paper. In other words, I am suggest
ing that applications programs will 
in the future be given away free, 
while the manual accompanying the 
applications programs will be sold , 
and will become the source of reve
nue for the software vendor. That 
means that documentation must be 
good enough to sell . This logic 
makes no sense to Microsoft , or to 
anyone else who provides system 
software. For every thousand people 
who need a manual describing an 
applications program such as pay
roll , perhaps one person needs an 
application program describing the 
disk-operating system upon which 
the payroll depends for its existence. 
Therefore , Bill Gates is obliged to 
charge much more for this software , 
since he has fewer direct customers 
and a negligible business in accom
panying manuals . We, as an indus
try , must make sure that Microsoft 
and other system software manufac
turers are adequately compensated 
and protected from theft , since 
without system software nothing 
else could exist. 

Anyone who steal s system soft
ware , rather than paying for it , is 
contributing to the demise of the en
tire microcomputer industry. As a 

group, we should develop extreme 
prejudices against theft of system 
software, and we should have no 
compunctions about turning in 
known thieves. If Microsoft and 
companies like it do not survive, 
none of us will. 

I am very impressed with the range 
of software products that Microsoft 
has introduced , or is soon to intro
duce. Their BASIC has become the 
standard of the industry. They are 
now producing APL, FORTRAN , and 
COBOL for microcomputers. For 
more information on Microsoft, you 
can contact them directly at: 

Microsoft 
819 Two Park Central Tower 
Albuquerque, NM 87108 
(505) 256-3600. 

An interesting applications pro
gram which was brought to my at
tention recently is a small general 
ledger system available from Com
pumax. This is a somewhat limited 
system , but it will run on relatively 
small microcomputer configura
tions . For small businesses, the 
Compumax general ledger appears 
to be an excellent buy. Compumax 
may be contacted at : 

Compumax Associates 
Suite 306, 505 Hamilton Avenue 
Palo Alto , CA 94301 
(415) 321-2881 

D 

MetaFloppyM goes 
The Micropolis Meta Floppy"·' gives vou more than four times tile capacity of 
anyone else's 5X-inch floppy Because it uses 77 tr·acks instead of til e usual 35. 

The field-proven Meta Floppy, with thousands of units delivered. comes 
in a complete family of models. And, like our MacroFioppy'" fam ily of disk 
drives. MetaFioppy is designed for the S-100/8080/Z-80 bus. 

For maximum capacitY. choose our new Meta Floppy 1054 system Which 
actually provides vou witll more than a million bytes of reliable on-line stor
age For less money than you'd believe possible 

The Meta Floppy 1054 comes complete with fou r drives in dual config
uration. A controller Power supply Chassis. Enclosure. All cabling A new BASIC 
software package And a DOS with assembler and editor There·s even a bui lt
in Autoload ROM to eliminate t iresome button pushing. 

If that's more storage than vou need right now, try our 
MetaFioppy:1053. with 630.000 bytes on-line. Or our Meta
Floppy 1043. with 315,000 bytes on-line. Either wav. you can 
expand to over a million bytes on-line in easy stages. wllen you 
need to. Or want to. 

In other words, if your application keeps growing, we've got 
vou covered. With Meta Fioppy 

The system that goes beyond the floppy 
For a descriptive brochure. in the U.S. ca ll or write Micropolis 

Corporation, 7959 Deering Avenue. Canoga Park. Californ ia 91304 . 
Phone (213) 703-1121. 

Or better vet. see your loca l dealer. 

MICRO POLIS™ 
More bytes in store for you . 

beyond. 
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2708/2716 EPROM 
MEMORY BOARD 

* S-100 BUS * 1-32 KBYTES USING EITHER 2708 OR 2716 EPROMS 

* HIGH/LOW LIMIT ADDRESS RANGE SELECTION 

* MEMORY BANK SELECT OPTION 

* SOLTMCOMPATIBLE MEMORY DISABLE 

* SELECTABLE WAIT STATES 

* FULLY BUFFERED INPUTS AND OUTPUTS 

* DOUBLE SOLDER MASK 

* SILK SCREENED PARTS LAYOUT 

* COMPLETE DOCUMENTATION 

$30. BARE 

$100. KIT (LESS EPROMS) 

TESTED AND ASSEMBLED $130. 
(LESS EPROMS) 

DEALER INQUIRIES INVITED UNIVERSITY DISCOUNTS AVAILABLE 

( WmC);nc. WAMECO INC. 3107 LANEVIEW DRIVE SAN JOSE CA 95132 
TM 
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By Hans Drewitz and Roland Hesse 
Sometime in 1976, I asked my dentist if he could ima

gine using a computer. His answer was very clear; " No, 
it 's too expensive and too complicated ." When I told 
him that the time is near when he could buy a business 
computer for about ten thousand dollars that would not 
be more complicated to use than a typewriter, he be
came interested . 

The time is now here. Dentists in France and Germany 
are already beginning to take advantage of microcompu
ters . They primarily use them to store and handle pat ient 
records . When a new patient arrives , he and the dentist 
will fill out a questionnaire with all the administrative 
and medical information needed . An assistant types it 
into the computer, verifying the information on the 
screen and storing it on floppy disks. When the patient 
returns , the medical assistant recalls all the necessary 
information by typing the name into the system and print
ing it for the dentist. At the end of the session with his 
patient the doctor adds information to the record, such 
as the work done, the payment received·, and date the 
patient is to return , or the treatment plan worked out . 
The record is returned to the assistant for updating the 
computer file and is f i led by date as a hard-copy backup. 
If for any reason the computer does not work the dentist 
goes back to the last paper copy of the record and con
tinues to add information to it. 

The advantages are obvious : better organization , 
faster administration , and less effort , creating better 
business results . The computerized access to the file 
makes it possible to print standard letters to inform the 
patient of a checkup, remind him that his payment is 
due or send him the treatment workplan as an estimate. 
The information needed to fill out papers for social 
security or insurance reimbursement is readily available 
on the screen and the forms can be fi lied out automatic
ally if the form design permits this . The information 
stored can be used to generate statistics and lists, and 
for the first time the sophisticated dentist has a 
possibility to analyze this data as a basis for business 
decisions. For example, by simply recording the time 
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6800 SYSTEM DESIGN 
THE MODULAR APPROACH 

9615 

4K EPROM 

9620 

Parallel 1/0 

9610 

Utility 

9612 
9617 
9640 
9645 
9643 

JUNE 1978 

9600 

MPU 

If you have a system design chore and prefer the advantages of the 
M6800 Fami ly architecture, you should have a look at our Deck of 
Cards. These general purpose support modules provide all the hard
ware needed for almost any system and they're bus and outline com
patible with the EXORciser* and Micromodule* Family. 

So now you can spend all your time inventing software for your bright 
idea. After all that's the innovative part of the business these days. 

9626 

9650 

THE 9600 MPU MODULE 

This may be the only Card you need for your small 
system. It has the MC6802 processor, 6K of EPROM 
and 1.1K of RAM aboard. Also it has the things 
other board houses forgot, like 40 lines of Parallel 
1/0, and Two Full Duplex Serial 1/0 Channels with 
full RS 232C buffering, BREAK detect, and individu
ally se lectable Bit Rates. 

But that's not all! The 9600 also has three 16-Bit 
Programmable Timers and a Priority Interrupt Vector 
Generator. Top it all off with a Power Failu re 
Protect/Restart and Battery Backup feature that 
could bring lots of applause during brownouts and 
power flickers. 

EXPANDABLE SYSTEMS 

Serial 1/0 

The 9600 is supported by a variety of memory and 
1/0 cards like our 9626 8K Static RAM, the 9615 4K 
EPROM, the 9620 16 Channel Parallel 1/0 Module, 
and the 9650 8 Channel Duplex Serial 1/0 Module. 
Also coming this year are the 9616 32K EPROM, the 
9612 INTELLIGENT Analog 1/0 Module, the 9643 
INTELLIGENT Floppy Disc Controller, the 9617 
EPROM Programmer, the 9640 Multiple Programm
able Timer Module and the 9645 Video Controller. 

Intelligent Analog 1/0 
EPROM Programmer 
Multiple Programmable Timer 
Video Controller 

9630 

Extender 

Intelligent Floppy Disc Controller 

Wrap up your system in our 9601 Card Cage 
with a 9602 Mother Board and a built-in 9604 
Switchmode Regulating Power Supply . Then 
develop your applications program with our 
support software which includes a BASIC 
Compiler to produce fast-executing code. 

*Trade mark of Motorola Inc. 

Support Module 1-4 Prices 

9600 MPU Module 595.00 
9601 16 Slot Mother Board 175.00 
9602 Card Cage 75.00 
9603 8 Slot Mother Board 100.00 
9604 Switch Mode Power Supply 250.00 
9610 Utility Board 36.00 
9515 4K EPROM Module 250.00 
9620 16 Port Parallel 1/0 Module 295.00 
9626 8K Static RAM Mod ule 295.00 
9630 Card Extender 60.00 
9640 24 Channel Programmab le Timer 395.00 
9650 8 Port Duplex Serial 1/0 Module 395.00 

~JM~ CREATIVE MICRO SYSTEMS 
6773 WESTMINSTER AVENUE • WESTMINSTER. CALIFORNIA 92683 • (714) 892-2859 
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PRAM MER 
by XYBEK 

An extraordinary 2k memory board 
for your Altair-bussed computer 

* On-board 1702A PROM programmer 

* 256 bytes of R A M plus space for 179 2 b ytes of read
only memory (seven 1702A EP ROMs) 

* Su pplied wi th one 1702A, pre-programmed w ith 
stand-alone programming softw are - no sense 
swi t ches are use d 

* Supplied w ith programming pow er supply 

* PRAMMER's o w n on-board c loc k m a kes it compat ibl e 
w ith almost any Altair-bu ssed sy stem. 

* All read and write sequences a re ge ne rated via a n 
on-boa rd mi c ro-prog ra mm ed sta te machine , thu s 
eliminat ing a ll o ne -shots. 

* Complete 1702A progra m ming in 18 seconds 

* Includes c ompl et e list ings f or PRAMS Y S , an eleven 
function d evelopm en t sy stem . 

ASSEMBLED & TESTED: ........ $259 
Kit (limited availability) : ... . .... ... .. $219 

Immediate (o ff -t h e-sh elf) deli very 
Californi a resid en ts p lease ad d sa les tax. 

COD , Master Ch arge, Bank A m eri ca r d and Vi sa accepted. 

XYBEK • P.O. Box 4925 • Stanfo rd , CA 94305 
Telephone: ( 4 08) 296-8 188 
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can..ada 
syste ms, inc. 

Boards DO Something 
CL2400 

Real Time Clock 

$98-Kit $135-Assembled 

If your system needs to know what time it is, our CL2400 is 
the board for you. The present time in hours , minutes , and 
seconds is always available for input, and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can do that , too , at any 
of 6 rates . Reference manu al with BASIC and assembly 
language software examples included . 

PC3200 
Power Control System 

PC3232 $299-Kit 
PC3216 $189-Kit 
PC3202 $39.50-Kit 

$360-Assm. 
$240-Assm. 
$52-Assm . 

If your system needs on/off control of lights, motors, 
appliances, etc ., our PC3200 System components are for 
you. Control boards allow one I /0 port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units , such as the 
PC3202 which controls 120 VAG loads to 400 Watts . Optically 
isolated , low voltage , current-limited control lines are 
standard in this growing product lin e. 

can ad ;:a __ 
systems, inc. 

(formerly comptek) 

P.O. Box 516 
La Canada , CA 91011 

(213) 790-7957 
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spent for a specific type of procedure a productivity 
report by work classification can be generated. 

This application is a typical example of how the 
microcomputer revolution is being implemented in 
small businesses . As a result of this my dentist will 
soon have a computer. 

Text processing is also a very attractive application 
for microcomputers. It can easily help justify the pur
chase of a microcomputer system for a small company. 
Presently a variety of text processing programs are 
available. In the U.S., text processing can be imple
mented with just an upper and lower case keyboard , a 
screen , a storage media, a printed output and the ap
plication software. In Europe the same equipment is 
needed but some unique problems exist , complicating 
text processing implementation. The different charac
ters found in languages such as German, French, 
Spanish , and the Nordic languages are creating very 
special problems. Keyboards and screens have to be 
modified to allow for these characters. Also the place
ment of even the standard alphabet characters on the 
keyboard vary from language to language. As long as an 
operator or programmer works on a CRT this is not a 
problem. But if a secretary is to use a text processing 
system efficiently, it is necessary to find the keys in the 
same place as a usual typewriter. 

Another important factor is that the input representa
tion (the internal code) of a character is identical to the 
one used by the output device to print the very same let
ter. This can be quite a challenge if you have to coor
dinate an IBM typewriter with a German golf ball and a 
U.S. CRT. 

Companies manufacturing keyboards , screens , video 
interfaces or CRT's should make it easy and inexpen
sive to change character placement and to replace some 
special characters with characters needed in different 
languages. Character generators should include foreign 
characters or at least have the capacity to be modified 
to include them. 

In writing text processing programs, be aware of 
these problems and if special characters are used for 
program functions , clearly document it. 

One of the first computer shows in Europe every year 
is the " Printemps lnformatique" at the U.S. Trade 
Center in Neuilly, a suburb of Paris . The show is organ
ized by the U.S. Trade Center in connection with the U.S. 
Chamber of Commerce. All the equipment exhibited has 
to be of Ameri can origin . 

Thi s year marked the fourth anniversary of the show. 
Aproximately 120 American companies were represented , 
including: Texas Instruments, Digital Equipment , Tally , 
Okidata, Diablo , Control Data, Ampex, Centronics , Shu
gart , Wangco, Pertec, Tektronics and Hewlett-Packard. 
In general the show addresses the OEM market. 

Another objective of the exhibition is to provide Amer
ican companies the opportunity to establish distribu
tors in France or Europe. Consequently, a large part of 
the exhibition concentrates on peripheral equipment such 
as printers , disks, and terminals . Only a few complete 
microcomputer sys tems were exhibited at the show. 
Zilog presented its MCZ and PDS systems. Eurapple 
(the European organization for Apple Computer Com
pan y) was there with its system and Euro Computer 
Shop demonstrated the IMSAI 8080, North Star's 
" Horizon " and MITS ' Altai r. 

The publi c interest was very encouraging . The show 
will be followed by the SYBEX microcomputer show on 
May 23-25. [J 
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784 Reasons to Celebrate 
The party's over for all dumb terminals 
and a lot of smart ones too . But, at 
$784 (quantity one), the party's just 
beginning for lntertec's INTERTUBE. 

Standard features to celebrate include a 
full 24 line by 80 character display, 128 
upper and lower case ASCII characters, 
reverse video, complete cursor address
ing and control, an 18 key numeric key 
pad, special function keys, blinking, a 
self-test mode, protected fields, I ine 
and/or character editing capabilities, 
eleven special graphic symbols and an 
RS-232 printer port. 

You'll discover even more reasons to 
celebrate when you sit down in front of 
an INTERTUBE. Our special AccuDot 
focusing technique produces crisp, sharp 
characters on a non-glare screen. 
INTERTUBE's Z-80 processor assures 
extreme flexibility with operator ori
ented features to boost the efficiency of 
both software and programmers. And, if 
service is ever required, INTERTUBE's 
well-designed modular component lay
out insures quick service by a nation
wide factory -trained network providing 
more than 250 local dealer and service 
center outlets. 

INTERTUBE's combination of price 
and performance can satisfy your 
requirements whether it be a sophisti
cated data entry application or a simple 
inquiry / response environment. So, 
there's really no reason to think 
"dumb" when you can afford to be 
so smart! 

There's an INTERTUBE celebration 
going on near you . Contact us at one of 
the numbers below for the name and 
location of the nearest party. We'll be 
surprised if you don't come (BYOB) . 
Happy INTERTUBE! 

INTERTEC DATA SYSTEMS 
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Corporate Headquarters 
1851 lniersta te 85 South 

Cha rlo ne. North Carol1na 28208 
704 /3 77-0300 

Eastern Regional Marketing 
19530 Club Hou se Road 

Gal!hersburg . Mary land 20760 
301 / 948-2 400 
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Western Regional Marketing 
17952 Sky Park Blvd . 

l rv1ne. Calilornia 927 14 
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_..,Lower Cas.e 
.-r'fabbing 

· /II( Numeric Pad }It( Protect M.ode 
jtt( Auto Repeat )llf 15 Baud Rates 

~Dual Intensity )I( Aux. Pori !-t Addr. Cursor 
.-24 Line X 80 Char. .-Optional Printer Port a Bloc~?ll-~·-

at $ ~~O*oe . the 
......... ,. ..... oc 10 120 is the most wanted OEM terminal on ~he ma~ 

-·-For information concerning the REWARD -·-

40 INTERFACE AGE CIRCLE INQUIRY NO. 41 JUNE 1978 



NE 
The Physicians 

Microcomputer Club 
By Dr. Gerald M. Orosz, President 

The Physicians 
Microcomputer Club 
is the largest orga
nization in the coun
try dedicated to 
bringing microcom
puter technology to 
bear in solving the 
business and medi
cal care problems 
of private , and hos
pital-based physi 
cians. Approximate
ly ninety-five per
cent of the member
ship consists of 
hospital-based phy
sicians , private 
practitioners , and 
medical school 
staff. The remain

ing five percent are medical data processing con 
sultants. 

The club publication , "The Physicians Microcomputer 
Report " is published on a monthly basis with a printing 
of 10,000 copies, and is circulated throughout the 
United States and Canada. "The Physicians Microcom
puter Report " is a typeset magazine containing articles 
on medical applications of dedicated microcomputers ; 
medical electronic technology forecasts; reviews of the 
latest developments in microcomputer hardware and 
peripheral equipment ; and articles on the application of 
microcomputers in analysis of stock , real estate, tax, 
and other areas of interest to medical professionals. 

Programs, written in BASIC, on both business and 
medical applications are developed at the request of 
members and published on a monthly basis. Medical 
and business programs for handheld programmable cal
culators are also published in each issue. Physicians 
are encouraged to submit programs, their personal ex
periences with microcomputers, and problems that they 
would like to see attacked in magazine articles . 

At the present time local c lub activities are in the for
mative stages . The national nature of our membership 
opens the possibility of a national annual symposium , 
although this is subject to the expression of sufficient 
interest by the club membership . 

No advertising is presently being published in the 
" Physicians Microcomputer Report. " However, there 
has been considerable interest expressed by a number 
of members with regard to the purchase of equipment 
and software oriented toward solving the medical and 
business problems of physicians. If you are a hardware 
manufacturer, software writer, publisher, physician, or 
just an interested party; our membership is open to you . 
If you feel that you have a product that would be of in
terest to medical professionals and would like a 
reasonable way of reaching this market , please contact 
us for more information. 
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ROBOTICS 

MODULAR ROBOTS for 
Industrial and Personal Application 

Send for complete brochure to: 

GALLAHER RESEARCH, INC. 
P.O. Box 10767 
Salem Station 
Winston-Salem, N.C. 271 08 
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GITAL] .n.. 8K STATIC RAM 
ASSEMBLED 

RELIABILITY 
QUALITY 
DEPENDABILITY 

TWO INDEPENDENT 4K BLOCKS SELECTED 
BY PLUGGABLE JUMPERS AT BOARD EDGE 

ON·BOARO SWITCH WRITE PAOTECTS/UNPAOTECTS ALL BK 
OR EACH 4K BLOCK CAN BE PROTECTED VIA FRONT PANEL 

ALL 5·100 BUS LINES ARE FULLY BUFFERED 
ONE LS·ffi LOAD PER LINE 

21L02 RAMS· THE BKAS TYPICALLY REQUIRES 1.5 AMPS 
AT 8 VOLTS · 4 ON·BOARD 5 VOLT REGULATORS 

0, 1, OR 2 WAIT STATES MAY BE SELECTED 
VIA A PLUGGABLE JUMPER 

THE BOARD IS GLASS EPOXY WITH SILK SCREEN LEGEND, 

s -100 

ADDRESSING 
PROTECT 
BUFFERING 
LOW POWER 
WAIT STATES 
QUALITY 
GUARANTEE 
DELIVERY 
PHANTOM 
TESTING 

FULL SOLDER MASKS ON BOTH SIDES, FLOW SOLDERING, GOLD CONTACTS 

SPECIAL 

IF NOT SATISFIED RETURN THE UNDAMAGED 8KRS WITHIN 
10 DAYS FOR FULL REFUND· ALSO 90 DAY LIMITED WARRANTY 

STOCK TO 30 DAYS· CALL BElWEEN 8:30 AND 6:00 TO RESERVE 
YOUR BKRS OR FOR MORE INFORMATION 

MEMORY DISABLE IS IMPLEMENTED VIA PHANTOM (PIN 67) 

COMPLETE TESTING NOT ONLY OF ALL MEMORY CEU.S BUT ALSO 
OF AU. SUPPORT CIRCUITRY ANO OPTIONS 

INTRODUCTORY 
PRICE 
ASSEMBLED I TESTED 

450 ns 250 ns 

$149~ $189~ 
CALIFORNIA RESIDENTS ADO 6% TAX 

(714 ) 992- 5540 

~= 
2555 E. CHAPMAN AVE. 
SUITE 604 
FULLERTON, CA 92631 
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MPI 
QUAl- I T'1' CONTROL TEST 

KEYBOARD TEST 306 BAUD RS232 SERIAL PORT 
KEYBOARD TEST 300 BAIJO CURRENT LOOP 
Ofl LitlE TEST 960>l f!AIJO RS232 SERIAL PORT 

BUFFER l~RAP AROUND 
123456789012345678% 12345678901 234567ll9e 
1 2345678981 2 34567890 
t2345£7890 t 234567890123456789e123456i'89e 
2X CHARAC TER PATTERN 
~~8~~~~~~~~~~~2:~~~T 
;~$~~ · < >~C-; · ~~* ~ --< 

Meed Hard Copy! 
TRY OUR SOFT PRICES 

$425 
Comp lete standa lone 40 co lu mn impact dot mat ri x pr inter w ith a 64 
character ASC II set. In clu des power supply. casework and interface 
e lect ronics for con nection to a mini 1micro processor paril ll el port . 
Serial interface versions for RS232 'cur re nt loo p app li cations start ill 
5575 in sinqle quant it y . 
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Annual membership fee, which includes twelve 
issues of the "Physicians Microcomputer Report," is 
$25 and can be obtained by sending a check to the ad
dress given below. Advertising information can be ob
tained by writing to the same address. 

Dr. Gerald M. Orosz, President 
The Physicians Microcomputer Club 
Box 6483 
Lawrenceville, NJ 08648 

Southern California 
Users of RT-11 

By Mark Bartelt 

SCURT (Southern California Users of RT-11) is, as its 
name would imply, the RT-11 local users group (LUG) for 
the southern California area. Although most of its mem
bership comes from Los Angeles and Orange Counties, 
it also includes users from as far north as Santa Bar
bara, and as far south as San Diego. 

SCURT is probably the most active RT-11 LUG, and 
may likely be the largest as well. There are currently over 
150 members , and the group is growing rapidly. 

Meetings are held four times per year (in February, 
May, September, and November) at 9:30A.M. on a Tues
day, usually (but not always) around the middle of the 
month. At present, the group has a semi-permanent 
meeting place on the USC campus; new members should 
be aware, however, that this may not always be the case. 

SCURT meetings usually include a technical presen
tation (how to do something useful and non-trivial) 
and/or an application talk (a descript ion of an interest
ing RT-based system which a user has built). 

The meetings also give RT-11 users the opportunity to 
interact with users who have similar interests, and who 
may have experienced similar problems and difficulties. 
This interaction has proven worthwhile both for new 
members, who can draw on the experience of others for 
answers to the sorts of questions new users tend to 
have, and also for more experienced users, who may be 
having problems with more sophisticated RT-11 appli
cations. 

Because the LUG is so active, there is a good deal of 
communication between SCURT and DEC's RT-11 devel
opment group. During the fall meetings, RT-11 users of
fer suggestions for what they'd like to see in future 
releases of the operating system . A large wish list is 
compiled from these suggestions, and a vote of the 
membership is taken in order to reach a consensus as to 
which items are most important to the group as a whole. 
DEC has been extremely responsive to SCURT's sug
gestions in the past (a number of the new features pre
sent in V3 grew out of previous SCURT wish lists), and it 
appears likely that they ' ll continue to show a high level 
of interest in what the group has to say. 

In addition to holding meetings, SCURT also main
tains an extensive library of programs contributed by 
members. 

To be put on the SCURT mailing list, contact Ray Rit
tenhouse (the DEC El Segundo office's RT-11 guru) at 
(213) 640-1830, ext 225. For more information about 
SCURT, call Mark Bartelt at (213) 795-6811, ext 2663. 0 
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IBM COMPATABILITY 

Introducing Thinker Toys'" new DISCUS I'" 
standard floppy disk system for just $895. * 

It's the new standard of performance in S-100 di sk 
systems. Because DISCUS l's standard floppy format 
holds 3 times the data per disk as North Star's mini
floppy costing $777. 

And DISCUS'" is 5 times as fas t as the North Star. 
And has twice as many tracks . And twice as much 
data on each track. 

That's four times the performance for just $118 more. 

But that's not all. DISCUS I'" is both S-100 and 
IBM-compatible. Plus, our plug-in S-100 controlle r 
has an on-board serial 1/ 0 port, cache buffer, and 
read/ write/ seek routines in on-board ROM . There's 
even a bootstrap loader. 

DISCUS P" comes as a comple te ly assemb led 
system. A Disk jockey I'" controlle r and cable set 
interface your S-100 mainframe to the handsome 
free-standing Shugart di sk drive unit-which comes 
complete with cab ine t, powe r supply and fused 
detachable line co rd . 

The price also includes DOS, ATE'" assemb le r I 

Disk Systems 
HI SPEED. 

~~---

edito r, patches for CPM, and Advan ced BAS IC 
(ava il ab le mid-1978) software. 

We also offe r CPM ($70) and Micro-soft Ex te nded 
Di sc BAS IC ($199). 

DISCUS I'" has Sh uga rt re li ab ility, Mo rrow's 
Micro-Stu ff pe rfo rmance and Thinke r Toy'" sa les 
and se rvice nati onwide. It 's fu ll y assembled, tes ted 
and warranted (d ri ve 45 days, contro ll e r 1 year). 

Do n't invest in a fl o ppy that ca n't de li ve r big 
performance right now. Buy DISCUS'" standard 
fl oppy sys tem today . . . while our special $895 intro
ducto ry price ($100 sav ings)* is still ava il able. 

Ask your loca l compute r store to o rder DISCUS I'" 
before july 1st. Or send yo ur check o r mo ney o rde r 
to THINKER TOYS'" , 1201 lOth Stree t, Be rkeley. CA 
94710. Or ca ll (415) 527-7548, 10-4 pm PST. Add$ .00 
handling ; Ca li fornia res ide nts add tax. 

Thinker 
'11 tm 

120110th Street oys Be<keley,CA94710 

* Introductory pr ices until June 30, 1978 o nly. 
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1978 INTERFACE AGE 
This Editorial Conference is what we at INTERFACE AGE consider to be a first in 

the magazine industry. It is the goal of this conference to provide readers with 
editorial viewpoints from a cross section of magazines serving the industry. 

We wish to otter our appreciation to the editors and publishers who contributed to 
the first conference. 

Hobby computing 
is experimenting 
with the hardware, 
programming , and 
building applica
tions just for the fun 
of it, in order to learn 
more about comput
ing and sometimes 
to get the appl ica
tion constructed. 
As with many hob
bies , people are 
drawn to computing 
because it is a crea
tive pastime. After 
the initial investment , I onal expense need be 
incurred in order to spend endless hours creating pro
grams for a seemi I limitless variety of applications . 

In addition to the 
technical aspects of 
hobby computing 
there are the hu
man aspects. As 
with many other 
hobbies , the identi
fication of the indi
vidual with a group 
of other people with 
similar interests is 
important. This need 
for identification 
gives rise to clubs, 
T-shirts, posters , 
and bumper stick

ers . The computer hobby will probably be established as 
the elite among hobbies- an image that will be of more 
than minor significance to its growth. Another impor
tant reason people are drawn to the computer hobby is 
its educational value. Most of our jobs and certainly all 
our daily lives are touched by computers. What better 
way to learn about computers than in the privacy of our 
own home? Many people can use the knowledge gained 
in their computer hobby to advantage in their work. 
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Some will even turn their hobby into a money-making ac
tivity by selling applications software . Others may earn 
salary increases because of their knowledge of com
puting. Still others will become computer professionals. 
In the early years of computing we experienced a similar 
phenomenon when many users of computers crossed 
the bridge to become computer pros. The educational 
aspects of hobby computing make it clear that all is not 
just fun and games. 

There is a danger that the rambunctious new personal 
computing movement will be overshadowed by its hob
by or amateur aspect . And that would surely lead us to 
overlook several facets of personal computing that are 
of significant interest and importance to the computing 
profession. Figure 1 shows personal computing - as 
we see it emerging- comprising several related areas : 
business uses of personal computers, educational uses 
of personal computers, personal computing research , 
product development for personal computing , hobby 
computing, and home computing . These several facets 
of personal computing are related primarily because 
they were all made possible by technological achieve
ments that gave birth to the newest member in the 
evolution of computing systems, a computer low enough 
in cost to be dedicated to a person , home or office. 

Business uses of personal computers include the 
many emerging applications of computers that are suffi
ciently low in cost to dedicate to a small office- often 
to one person. Applications range from text editing to 
traditional business applications , such as accounting 
for small businesses . Large businesses will use many 
personal computers distributed throughout the organi 
zation. Instead of tak ing the application to the com
puter, computer power will be taken to the application. 
Some of these personal computers will be connected to 
large central computers in order to access central data 
bases or to act as terminals. Small businesses will own 
a single computer that will host several applications: ad
dress list maintenance and label generation, text 
editing, accounting , payroll , and inventory control. 

Personal computers will have a dramatic impact on 
computer science education . Elementary and secondary 
schools that could not afford computer access now find 
the economics radically changing . They can all afford a 
computer. The limiting factors will now be the supply of 
trained teachers and the ease of use of the personal 
computing systems provided for educational purposes. 
Additionally, personal computers will broaden the use 
of computer-assisted instruction not only in educational 
institutions but in the home as well. 

Personal computing research includes research into 
computers for, and computing by, individuals. Most 
traditional hardware and software research areas are in
cluded, but with a new ground rule : computers no longer 
need be dedicated to an individual or application. Areas 
of particular interest include computer hardware and 
software architectures for personal computers , net-
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working of personal computers, programminQ lan· 
guages for personal computers, and user-interface 
design for home computing applications . Many new 
research opportunities are related to applications of the 
personal computer in environments ranging from the 
home to elementary schools to offices. In fact , the very 
intriguing general question of the impact of abundant , 
low-cost information processing power upon our social 
fabric is one that needs considerable thouqht. 

Personal computing product development is the im· 
portant emerging technology that concerns itself with 
creating the hardware and software products suitable 
for the personal computing market. Products include 
computers , peripherals , systems software, and applica· 
tion software. There are significant departures in the 
ground rules used to design these products from those 
used to design these products from those used to design 
more traditional computer products. The cost must be 
low, standards are very important , the user interface 
should be simple, and the hardware will be, for the most 
part , maintained by a computer store . 

Home computing is the term given to uses of com· 
puters in the home: accounting, financial planning , 
computer-assisted instruction , educational and recrea· 
tiona! games, and a myriad of other uses. Soon the 
users of home computers will include those who do not 
even know how to program. Rather, they will use appli· 
cation packages developed by others . We probably 
won 't even think of these computers -plus-application· 
software as computers , but rather as appliances that 
solve particular problems. For example, the Home Busi· 
ness System Appliance would come to our home ready 
to do our accounting and financial planning. Today 's 
video game is a perfect example. The more sophisticated 
video games are computer-based . The next generation 
of video games will use keyboard input , be computer
based , and run very sophisticated software to play such 
nontrivial games as space war and chess . There is prob
ably a far greater market for this type of home appliance 
than there will ever be for computers that will be pro
grammed in the home. 

Admittedly , some of the areas into which we have 
divided personal computing are overlapping . For exam
ple, using a home computer to analyze the stock market 
is somewhere between home computing and business 
.uses of personal computers . Elsewhere , computer hob
byists may be exploring technical problems that are nor
mally studied only by professional researchers. Even so , 
Figure 1 constitutes a useful breakdown . 
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What should be the relationship of the computing pro
fessional societies, such as the IEEE Computer Society, 
to personal computing? Based on the preceding discus
sion , the answer - at least in terms of some facets of 
personal computing- is plain . Personal computing re
search , personal computing product development , busi
ness uses of personal computers and educational uses 
of personal computers clearly fall within the interests of 
our several professional societies. Home computing 
and hobby computing require further discussion . 

The question of the relationship of home computing 
to our professional societies is a simple one. The home 
computer, as discussed earlier, will come complete with 
application software and be regarded by most as 
another home appliance. Such a user no more belongs 
in our computer professional societies than do televi 
sion viewers in professional associations for television 
design engineers. 

Although most people agree there are differences, the 
computer hobbyist and the computer professional can
not be easily distinguished. Pragmatically speaking , 
one might say that a computer professional is one 
whose income is derived from the practice of the art and 
science of computing . On the oH er hand, a hobbyist 
does not derive income from the p ·actice of his hobby. 
On many fronts the interests of the hobbyist and the 
professional are the same including technical areas, ex
change of information, and advancement of computing 
science. There will also be significant movement of peo
ple from the computer hobby to the computing profes
sion . And we must not overlook the fact that many com
puter professionals are also hobbyists . 

A m(;ljor goal of professional societies is to promote 
the free exchange of information about computing . Cer
tainly hobbyists are interested in both contributing to 
and benefitting from such information exchange. One 
need only look at the flurry of publications in the com
puter hobby area to be convinced of this fact. The 
publications of our professional societies strive to serve 
the beginner, the researcher, and the practitioner. Cer
tainly much of the material in our professional publica
tions is of interest to computer hobbyists. On the other 
hand, many educators are discovering that the material 
being published in computer hobby magazines is very 
useful in computer science education - filling a need 
for introductory level material that has not been met by 
the professional societies . 

Another major goal of our professional societies is 
the advancement of computing science . Certainly, the 
hobbyists are contributing to this goal. With computing 
resources now readily accessible, computer hardware 
and software inventions will no longer come exclusively 
from the universities , corporation, and government that 
can afford large expensive computers . 

How can the hobbyist and the professionals cooperate 
to take advantage of their overlapping interests? Two 
ways seem apparent. First , provisions might be made 
for the hobbyists to join a professional society as a non
voting member in order to receive publications , attend 
conferences , etc . Second, the sure-to-be-formed hob
byist society could cooperate with the current profes
sional societies on topics, projects, and conferences of 
mutual concern. o 
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KIMSI 

The KIM to S-100 bus 
InterfilCe/Motherboard ..: 

~ 
• Combines the power of the 6502 with the fl exibility of ., 

the S-100 bus ~ 
• Attaches to any unmodifi ed KIM ~ 
• Complete interlace logic and full y buffered motherboard 0 

in one unit U 
• On-board regulation of power for KIM g 
• Eight slo ts of S-100 compatibility for additional RAM, g 

Video a nd 1/0 boards, PROM Programmers, Speech ~ 
processors ... 

•Includes all parts , sockets for ICs, one 100 pin connector, 
and full Assembly/Operating documentation 

• Kit $125 , Assembled $165 
• All units shipped from stock 

FORETHOUGHT PRODUCTS 
P .O. Box 386-E ~ 

- Coburg, OR 97401 ~ 

CIRCLE INQUIRY NO. 17 

REAL TIME CLOCK 
FOR 5-100 BUS 

* 1 MHZ CRYSTAL OSCILLATOR 

* TWO INDEPENDENT INTERRUPTS 

* ONE INTERRUPT USES 16 BIT COUNTER 

IN 10 USEC STEPS 

* OTHER INTERRUPT IS IN DECADE 

STEPS FROM 100 USEC TO 10 SEC 

* BOTH SOFTWARE PROGRAMMABLE 

u 
~ ., 
-5 
tl 
"' " ., ., 

V) 

* BOARD CAN BE SELECTED BY 128 DEVICE CODE PAIRS 

* COMPLETE DOCUMENTATION INCLUDES SOFTWARE 

TO DISPLAY TIME OF DAY 

*' DOUBLE SIDED SOLDER MASK 

* SILK SCREEN PARTS LAYOUT 

$30. BARE $199. KIT 

$229. ASSEMBLED AND TESTED 

DEALER INQUIRIES INVITED UNIVERSITY DISCOUNTS AVAILABLE 

;wmch '" WAMECO INC. 
;nc. 3107 LANEVIEW DRIVE SAN JOSE CA. 9S132 

CIRCLE INQUIRY NO. 51 
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Things To Come 
By David Ahl 

Publisher of CREATIVE COMPUTING 

Creative Computing is a magazine dedicated to pro· 
viding innovative, pragmatic applications for personal, 
educatiQnal and small b.usiness computers. 

Over the next five years I expect dramatic changes in 
every aspect of the small computer field. Those of us 
now in the field will be overwhelmed , at least in 
numbers , by people today who have never heard of a per
sonal computer. This is somewhat akin to the situation 
in 1920 when radio amateurs , who had for years been a 
growing but close-knit group, all of a sudden, with the 
advent of commercial AM radio , found themselves in a 
minority of radio users. Companies who had been cater
ing to hams switched over to production of commercial 
radios as a new consumer industry leaped into life. Oh 
sure, some manufacturers stuck with the hams and over 
the years there were new entrants, but the real growth 
was in commercial radio. 

After all, they're buying their 
computer for one or more specific 

purposes, not for the fun of building 
it ... or any of the other reasons that 
most people have bought their own 
computers for the past three years. 

Today, the TRS-80, PET, VideoBrain, and Atari Video 
Computer System are the first of what promises to be a 
broad, expanding line of commercial personal com
puters. More and more, the video game systems will 
have keyboard and memory options and new computers 
will be announced at the Toy Fair or Consumer Elec
tronics Show rather than at computer industry shows. 
How often have you seen Atari or Coleco at a personal 
computing show or the NCC? Yet it is from companies 
like these that I expect major future developments. (This 
is one reason that at Creative Computing we cover these 
" other" shows and product profiles of video games and 
the like.) 

A parallel development to the completey assembled, 
neatly packaged commercial computer system will be 
systems dedicated to a single function or group of func
tions. For example, no longer will you buy one general 
purpose computer, but you will buy one for text editing, 
one for library cataloging , one for games, one for music 
synthesis , one for CAl , and so on . As prices come down 
to $300 and lower, it just won 't make sense to buy the 
peripherals to do all these functions on one system 
when several dedicated , individual systems can be 
bought for the same or less cost. 

The user, of course, will not have to learn to program 
in BASIC or other computer language since all the sys
tems and applications software will be built in. Com
puter clubs , therefore will lose one of their primary func
tions of software interchange. Indeed, the typical buyer 
of a commercial personal computer, like buyers of AM 
radios in the 1920's, will have little interest in a com
puter club anyway. After all , they 're buying their com
puter for one or more specific purposes , not for the fun 
of building it , or writing software , or any of the other 
reasons that most people have bought their own com
puters for the past three years. 0 
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Another parallel development that will profoundly in
fluence the use of small computers will be the establish
ment of one or more low-cost digital communication 
networks. The recently-announced Bell Data Network 
(ACS) may be overkill for home users but no matter what 
the form , home and small business users will have ac
cess to high-speed data communications . Not only will 
users have access to data bases containing all types of 
encyclopedic data, stock market data, and the like, but 
also the small business will be able to receive orders 
from field sales representatives , acknowledge orders, 
quote prices , and perform all the other data communica
tions functions now available only to larger business 
with their own data nets. 

In forecasting all this, I don't mean to imply that the 
current cult of personal computer users will die out. 
Quite the contrary, they will continue to exist just as 
radio amateurs did . Some will gravitate toward packaged 
commercial systems while others will continue in com
puting as a hobby. There will be side-by-side develop
ment between hobbyists and packaged systems users , 
some overlap and much synergy. All in all, the future of 
small computing will continue to be intellectually 
challenging and exhilarating , it will expand at an in
creasing pace, and in ten years most people will regard 
a personal computer as commonplace as a transistor 
radio or pocket calculator today. 

We at Creative Computing intend to be there too , 
growing and changing with the field. We hope you ' ll be 
with us.o 

The Personal Computer and 
Change In The Computer Industry 

By Portia Isaacson, Ph .D. 
Contributing Editor, DATAMATION 

Datamation is considered by many to be the leading 
publication serving the large mainframe field. However, 
Datamation · covers the entire computer industry in
cluding microcomputer advances and applications. 

The computer industry and the computer professional 
will experience substantial changes in the new era of 
abundant computing. As the demand for small compu
ters goes up, the demand for large centralized com
puters will come down. It will often be found that new 
applications , or portions of new applications , are more 
economical on small computers. The traditional corpor
ate demand for bigger and bigger computers will slack
en as fewer new applications are developed for it. Addi
tionally, time-sharing use of the big corporate computer 
will be replaced by small computers in instances that 
are not locked in by data bases or app lications software. 

The corporate data processing center will lose control 
of the data processing function as more and more de
partments own their own computers . The DP center will 
do less new development since new projects w ill be 
done at the departmental level if possible. The DP center 
may find a new role when departments realize that they 
want to access the central data base and communicate 
with the computers of other departments . DP's new role 
will be in planning the distributed data base and com
munication networks. This role will not be easy since 
departments will realize that information is power strug
gle between departments with DP caught in the middle. 

Now that computers can be owned by individuals or 
dedicated to the use of an individual in a corporation, 
there is little need for time-sharing. In fact , time-sharing 
was invented as an attempt to give the illusion that each 
user had his or her own computer. Now that each user 
can have his or her own computer, time-sharing is no 
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FAMOS™ 

.... A SUPERB MULTI-TASKING DOS OF 
REVOLUTIONARY DESIGN THAT ENSURES A TROUBLE 
FREE AND COST EFFECTIVE MULTI-USER ENVIRONMENT 

• CRASH PROOF- the result of careful design and coding 

• HIGH THROUGHPUT- memory & CPU efficient 

• OPERATIONAL SIMPLICITY -learn it in a few hours 

e NO TERMINAL LOCK-UPS - for non-stop processing 

For $1300 yo u ge t the above characte risti cs, an S-1 00 Bus 
vecto red interrupt card and some ni ce support incl uding: multi
sess ioning; device independent file system; automatic file 
record lock-outs; dynamic task & memory al loca tion ; dynamic 
random access fil es; printer spooler; mul t i-user sec urity; etc. 

IMMEDIATE DELIVERY 

... also available: MVT-BASIC '" compiler w ith powerful 
string file 1/ 0; fast execut ion ; sharea ble object code; keyed 
access file support; 10 digit precision; floating point hardware 
support. 

OEMs: Call us for fast. custom reen tran t ru n -t ime systems to 
protect your BASIC applicat ion programs. 

!HARD DISKS SUPPORTED! 

MVT Microcomputer Systems, Inc . 
21822 Sherman W ay, Suite 101 

Canoga Park, CA 91 303 
(213) 348-2030 

16K Static RAM 

$330 Kit $365 Assembled 
WATCH FOR NEW PRODUCTS 

e Very Low Power-650MA+5V; 90MA+12V; 
16MA-5V 

• Applications Notes-6800 and 6502 Sys. 
• Low-profile sockets for all chips 
• Solder mask; silk screen; plated through holes 
• Each 4K addressable to any 4K boundary 
• Fully buffered S-1 00 bus-gold-plated contacts 

• NEC 11PD 410 D memories 
COD, Master Charge, B of A, Visa Accepted .... 
Orders shipped prepaid. California residents 
add 6% sales tax. 

v #JDENBERG DATA PRODUCTS 

PO BOX 2507 
SANTA MARIA. CALIFORNIA 93454 805-937-7951 
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COMPUTER 
SHOPPING 

FIND YOURS! - In the comprehensive in 
dex of computer firms, The Com puter Data Di
rectory. Contains profiles of over 600 manu
facturers, stores, distributors, publishers, and 
electronic dealers . .6!1 add resses are up-to-date 
and at your finger tips! Products are cross-re
ferenced to th eir manufacturers. Similar to a 
telephone directory . Def initely a use ful refer
ence source. Order yours today. All orders ship-
ped on day received. • ••••••••••••••••••••••• 

0 
0 
0 
0 
0 
0 

SYSTEMS 
SO FTWARE 
PERIPHERALS 

: ORDER NOW ! : . . . . 
Only 

$4.98 
ACCE SSOR 1 ES . Postage Included 
EA SY TO USE ! •...................... • 
COMPUTER STORES 

0 COMPUTER SERV ICE 
0 ELECTRONIC PARTS/SERVICE 
0 BRAND NAME MANUFACTURERS 
0 WHERE TO WRITE FOR BROCHURES! 

BOX 598 • DEPT. I CLEVELAND, OHIO 
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BEAT THE PRICE INCREASE 
ON IMSAI VDP-80's! 

44107 

We purchased a few VDP-80 's before the recent price increase and 
are passing the savings on to you! Although the VDP-80 lists at 
$6,995 , we are offering the system for immediate delivery at 
$5,995 including the disk operating system - below the old list 
price . This is the ideal system for small business applications: 
Fully integrated in a single cabinet; High speed 8085 processor; 
12 inch CRT with 80x24 character display; Dual PerSci diskette 
system with software se lected sing le/double density yielding up 
to 1 Mbyte storage; Microprocessor driven keyboard with N-key 
rollover, 12 key numeric pad , and 12 key cursor control pad ; 
32K RAM ; 2K ROM ; Printer/modem port ; Disk operating system 
included; FORTRAN and Commercial BASIC available . 

Discounts on all IMSAI equipment! 

MBS 
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Madison Business Systems 
9 Oxwood Circle 

Madison, WI 53717 
(608) 831-6203 
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longer needed and the overhead required by sharing 
makes it uncompetitive. Present time-sharing customers 
will , of course, stay with time-sharing if they are locked 
in by software or data bases. Additionally , there are a 
few applications that may need resources too great for 
today 's small computer. 

A complex software 
package may sell for just a few 
dollars because it will be sold 

thousands of times. 

The big computer will not go down without a fight. We 
can expect to see significant price cuts in order to keep 
the gargantuan machine alive. But ultimately the giants 
will be kept only to run programs too hard to change. 
Most new architectures will be based on unshared com
puters, shared large disks , and shared fast peripherals 
connected into networks. The heyday of distributed 
computing will have arrived . 

The new computer industry will see many opportuni
ties. Computer manufacturing and distribution will be 
feasible small businesses . The new small companies 
with low overhead will keep the price of computing low; 
and, in fact , may provide the solution to the problem of 
the present near-monopoly in the industry. There will be 
a new economics associated with mass produced soft
ware. A complex software package may sell for just a 
few dollars because it will be sold thousands of times. 
Individuals may be able to capitalize on their efforts in 
software creation through royalty payments in much the 
same way as authors of books do now. 

The data processing professional will be faced with 
many changes . The data processing department will 
need maintenance programmers , communications and 
network experts , and data base designers. Program
ing will be done in user departments where application 
knowledge will be at a premium . So programmers who 
don 't fit into the new DP department will find them
se lves in user departments specializing in a particular 
application area. This specialization will certainly limit 
their mobility. 

Alt hough lower-cos t computers will mean more com
puters and a great demand for programmers, the greater 
demand will be offset by a greatly increased supply of 
entry-level programmers and the fact that programming 
will be easier. Schools at all levels will be able to offer 
computer training since the hardware is now affordable. 
Many people will even teach themselves how to program. 
The new small computers are interactive and much 
eas ier to program than big batch computers. All this 
co uld lead to a decrease in the salary level of entry-level 
programmers. Ultimately this must affect other levels . 

As the public becomes more and more knowledgeable 
about computers, th e job of the data processing profes
sional will seem much less glamorous and mysterious 
and much more just an ordinary job. This will have more 
than just an ego deflating effect on the profession. A 
computer-literate public will demand that the program
ming job be done properly with the good of the public an 
objective. We can expect to see a public demand for 
leg islation to control usage and programmer qualifica
tions. As the public becomes more aware that they are 
becoming increasingly dependent on unproven com
puter technology, our profession may find itself in the 
fish bowl of public controversy. 0 
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The microcom
puter is at once the 
most exciting and 
most frustrating 
technological ad
vance of this age, 
and perhaps any age 
since the dawn of 
civilization. Exciting , 
because as many 
sages have ob
served ,the small 
size , low cost , and 
small power needs 
of these devices 
place the power of 
computing within reach of the average individual , and 
because it provides science and industry with a minu
scule device that can be incorporated into a numberless 
array of products and processes to provide inexpensive 
programmable control. 

It is frustrating , because the unsuspecting individual 
who attempts to learn about these wonderful devices 

soon learns , much to his dismay, that a really thorough 
knowledge of how they function and how to use them 
would require the equivalent of degrees in electronic 
engineering and computer science. 

We have seen, however, that this thorough under
standing of the microcomputer is not essential to use it , 
and people are increasingly making the investment in 
both time and money to avail themselves of the power of 
microcomputers. 

Design News recognizes the importance of micro
computers in all of their aspects. Because our audience 
is comprised primarily of mechanical engineers in the 
original equipment manufacturing area, however, the 
primary thrust of our editorial is the microcomputer as a 
logic element , or control device, in products and pro
cesses . As such the microcomputer is having an impact 
on manufacturing that is unprecedented . All manner of 
products - automobiles, appliances, toys and games 
and hundreds of others- either already feature or will 
feature microprocessors to control some or all functions . 

As early as January 1975 Design News recognized the 
impact that microcomputers were having and would 
have. The January 20, 1975 issue carried an article 
" Mic roprocessors: Looking Ahead" in which Lars Soder
holm , Editorial Director, referring to a research study, 
stated: "These figures are of profound significance to 
the design engineer. To his benefit is the fact that 
higher product volumes and higher circuit densities 
have caused the price of microprocessors and micro
computers to drop substantially. But the end isn 't in 
sight. As costs continue to go down, the designer can 
let the microprocessor take over a wide variety of arith
metic and logic functions in the equipment and systems 
he designs. Because of the small size of the units, the 
design engineer can incorporate dedicated control sys
tems as part of his product or process systems." 

A RAM board for only $289? 
Central Data's got it! 

Central Data's 16K RAM board comes com

pletely assembled , tested and burned in for only 

$289. Our competitors find that hard to beat. But, 

the low price is not all we offer. 

The Central Data 16K RAM board is complete 

when you buy it from us, but we offer the added 

feature of expandability to 32K. Someday you'll 

need more than 16K, and when that day comes, 

you 'II be ready. The cost of adding 16K to your 

present Central Data 16K RAM board is $200. A 

32K RAM board, assembled, tested and burned in , is 

$475. 
The invisible refresh feature of our board means 

that the performance of your system can never be 

degraded by wait cycles. 

Our RAM board is S-100 compatible, and it has 

an access time of 450ns. 
Each Central Data board comes with a one-year 

warranty. 

To order your 16K RAM board or to receive more 

information, write to us at Central Data today. 

~@[Jl)li[J@~ [Q)@li@ ~(Q)[J~ o 
PO Box 2484, Station A 
Champaign, IL 61820 
(217) 359-801 0 
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C.lllomia r•ldenta add 6% ules tax. 
Price Include~ ahlpplng to any point In 
U.S. and sockets lor all k:'a. 

This interface enables any 
5-100 buss microcomputer to 
communicate with the new AMD 9511 
APU. It can perform a Floating Point 
Multiply in 84 J.L5 vs. 3000 JJ-5 in soft
ware. Trigonometric and exponential 
functions are also performed (41 in all). 
Kit without APU $155.00 Add $15.00 for assembly Memtech Co. Kit with APU S375.00 Add $25.00 for Baslc-M on CP{M floppy disk 

4891 Clairemont Mesa Blvd., Dept. 8, San Diego, CA 92117 
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2708 

~~PD458 
_. TMS2716 

PRAMMER III 
by xybek 

The Ultimate EPROM Memory Board 
For Your S1 00-Bus Computer 

* Accommodates from 1 k to 30k of the above EPROMS. in 
any combination, each add ressable on any 1 k (2k for 
2716) boundary within the board 's 32k address space . 

* 1 k of scratch-pad RAM. 

* On-board programming for all three EPROM types. 

* Tri-state buffers on all address and data lines. 

* Empty EPROM sockets do not require address space. 

* Assembled , tested, ready to run- only $369.50 

xybek • P.O. Box4925 • Stanford,CA94305 
Telephone: (408) 296-8188 
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Developments since that time have amply confirmed 
that prediction , and many of those developments have 
been reported in Design News. 

It seems safe to say at this time that no one, not even 
those at the forefront of this technology, has yet fully 
grasped the implications to society of the computer on 
a chip , and that the prognostications, to date, of its im
pact may one day appear conservative compared to the 
unfolding of actual events. Who, for example, at the 
time of the industrial revolution, could have foreseen 
the world of today which that revolution made possible: 
nearly everyone the master of electrically operated ser
vants that take much of the drudgery out of the chores 
of everyday living, motor-driven chariots that reduce 
what was once a day's travel to less than an hour, and 
aircraft that span the globe in a day. The effects of the 
microcomputer revolution , while of a different nature, 
should be no less far reaching . 

. . . the sheer complexity of the 
device, and seemingly limitless 

applications, require that publications 
... strive to present thorough 
coverage of these devices, 
within their stated scope. 

The microcomputer as a control device is already hav
ing a profound effect on our lives, and this influence will 
no doubt intensify as more and more applications yield 
to microcomputer control. Right now portions of the 
emission control systems of selected automobiles com
ing out of Detroit are under microprocessor control , and 
within a few years microcomputer control of automobile 
function s will increase tremendously. A few appliances 
- washers, dryers, microwave ovens - are now being 
produced with microcomputer-based controls , and once 
again , this trend cannot but accelerate. 

Many products are being produced with enhanced 
features because of microcomputers, for example: a 
bicycle exerc iser that not only provides exercise but 
monitors the user's heart rate and blood pressure, and, 
based upon the user's sex , age and weight provides an 
analysis of the " health factor" of the exercise performed. 

Every day new microcomputer-based systems are an
nounced : intelligent instruments , intelligent terminals , 
intelligen t keyboards, data acquisition systems, sophis
ticated controllers; every manner of product to which 
microcomputers can lend their unique computing and 
control capabilities. 

And the microcomputer is less than a decade old! 
But industry has discovered it , immediately recog

ni zed its vast potential , and is struggling to learn more 
about it, to exploit that great potential. 

The task of magazines such as those represented here 
is clear. Education! Whether the microcomputer is con
sidered primarily as a computing device that has given 
the power of computing to everyone, or as an inexpensive, 
high capability co ntrol device, the sheer complexity of 
the device, and seemingly limitless applications, require 
that publications that would serve users and potential 
users strive to present thorough coverage of these de
vices, within their stated scope, from device construction 
and operation to current and future applications. 

This type of conscientious publishing will go a long 
way toward easing the future shock already engendered 
by the unfolding microcomputer revolution and hasten 
the integration of the microcomputer into society . l · 
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Marshall Mcluhan , 
the venerable and 
ethereal academi· 
cian-cum-phi loso
pher, was discours· 
ing at the recent 
Data 78 conference 
in Toronto, Ontario . 
In the midst of one 
of his cerebral jogs , 
he alluded to his 
cameo appearance 
in Woody Allen 's 
Annie Hall. Allen 
queried Mcluhan as 
to the validity of one 

of his immortal pronouncements, whereupon Mcluhan 
replied: "You mean my fallacy is incorrect? " At which 
point Mcluhan proceeded to apply his non sequitur to 
many of the computer industry 's founding premises . 
Make no mistake about it- it applies . 

The most difficult fallacies to dispel are those that 
have not always been fallacious . Just as the brothers 
Wright , Orville and Wilbur, were christened loonies for 
trying to shatter the tenured belief that man couldn 't fly , 
such is the resistance to contemporary icon-busting . 
That man couldn't fly hadn't always been fallacious ; a 
new truth had simply evolved . As in the saga of airborne 
man, truths also evolve in the computer industry; and 
fallacies that once weren't, suddenly are. 

The fallacy up for interment today deals with priori
ties in computer "system " acquisition . Ever since 
ENIAC - Electronic Numerical Integrator and Com
puter.:.._ got its 30 tons of material , its 18,000 vacuum 
tubes and its 55 operators together back in '46 to get a 
toe in the door to the electronic computer era, software 
has been an afterthought. At the outset of the era, and 
for roughly the next two decades, that was a necessary 
priority. First the hardware, then the software. Simplis· 
tically , this was because one needed the hardware in 
order to develop the software . Considering its incredible 
worth , it took an inordinate amount of time before the 
concept of " packaged software" caught on. Given birth 
in the mid· '60 's, the software industry - for large and 
medium-scale equipment - struggled along with the 
rest of us through that turbulent decade. When the Not· 
Invented-Here (NIH) syndrome wasn 't tripping up its pro
gress, the mainframers ' policy of bundling hardware and 
software prices together served as an apt deterrent to 
its growth. 

The '70's , conversely, has proved a decade of a dif· 
ferent color. IBM kicked it off nicely by unbundling , 
which meant that users could shop for software. Esca· 
lating software costs, coupled with the growing sophis· 
tication of proprietary software companies, has under
standably eroded the deleterious effects of NIH. Pack-
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•tlfl'i.l:t ~II/II~· 
Formerly SELECTERM 

The Best SELECTRIC II* Printer Going 
for ANY Computer! 

SELECT RA·TEIUvl is a brand 
new IBM Selectric II * t ypewrit e r 
which has been fu ll y con ve rted 
for direct co nnect io n to yo ur 
computer. A special typing ele· 
mcnt gives yo u full ASC II and 
upper/ lower case a! ph an umeri cs . 

Yo u also have backspa ce, tab, in · 
dex and be ll - all unde r computer 
contro l. 

SE LECTRA·T E RM can also be 
used as a standard typewr ite r. It 
has been app roved fo r co mpute r 
use and co mes with the IBM war· 
ranty . Yo u may also obtain the 
yearl y se rvice agreement for th e 
typewriter portion. MCD provides 
• Reg. trademark of I BM Corp. 

th eir own factory warranty on the 
e lectro nics conversion. 

Comp let e electronics package, 
cable sets and documentation are 
supplied . Price is $ 1750 with 
man y options. Ask yo ur dealer 
for deta ils or contact: 

micro 
computer 

devices, inc. 

960 E Orangethorpe, Bldg. F 
Anaheim, California 92801 
Telephone (714) 992-2270 
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modem I 'mo • dam I [modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele
phone circuit. 

Those of us who live on the North American continent 
are blessed with an incredible non-natural resource 
consisting of a gigantic web of tiny copper wires linking 
virtually all of our homes and businesses together into 
the greatest telecommunications network in history. 
The Bell System and over 1600 independent 
telephone companies have been stringing wires 
and microwaves nearly everywhere for up to 
100 years. Now, the 80-103A Data 
Communications Adapter brings 
this amazing network to 
S-100 Micro 
Computers. 

The 
80-1 03A Data 

Communications 
Adapter is more than 

just a modem. It is a complete 
data communications sub-system 

combining on a single S-100 board 
functions which formerly required a 

modem, an automatic calling unit, and serial 
and parallel interfaces. This fully programmable 

unit gives you flexibility never befoJe available at such 
a low cost. Fully assembled, tested , and burned in with 

full documentation and our standard 90 day warranty, the 
80-1 03A is available at retail computer stores across the country 

for only 279.95 

D.C. Hayes Associates Inc. 
P.O. BOX 9884 • ATLANTA, GA. 30319 • (404) 231-0574 

Distributed in Canada by TRINTRONICS LIMITED, Toronto 

54 INTERFACE AGE CIRCLE INQUIRY NO. 20 JUNE 1978 



ages , rule of thumb, can generally be purchased for one
tenth the cost of developing them ; and they can be up
and-running in about one-fiftieth the time. 

Today, the software industry is precisely that - a 
near billion-dollar marketplace, and that's not even 
counting IBM 's estimated $400-$600 million in per an
num software revenues. But the vast majority of these 
revenues derive from the large and medium-scale com
puter markets. The proprietary software market for 
minicomputers and microcomputers , both for personal 
and corporate use , is just beginning to flower. Whether 
it flowers quickly or its blossoms have to be pried open 
is largely contingent on whether mini and micro users 
are willing to learn from the mistakes of their mainframe 
siblings. 

One truth that has evolved is that the computer is 
merely a jumble of lifeless circuits and unfulfilled pro
mise until someone loads in its " mind " - the software. 
Which brings up the question of which element is the 
most important : the hard or the soft? 

Mainframe users spent nearly a quarter of a century 
fretting over which hunk of iron to buy, then worrying 
about the software as an afterthought. But there 's now a 
school of thought , enrollment in which is substantial 
and growing , that says : Define your needs and objec
tives; find the software that meets them ; then find the 
hardware that wi II mate with the software. 

It 's evident by scanning such journals as INTERFACE 
AGE, Dr. Dobbs, Personal Computing, Byte, etc. , that 
there is a wealth of available software for the micro 
market. With this resource, is it more sane to plunk 
down a bankroll for a glittering piece of equipment and 
then worry about whether there is soft ware for it even 
remotely capable of meeting your requirements (often to 
discover there isn 't)? 

Logic dictates that software be the cornerstone on 
which the " system " is built . This helps avoid situations 
such as when a fellow bought a mainframe the software 
for which didn 't have interfaces for his numerous 
remote terminals . He could process information 20 % 
faster- only to find he had to distribute it on trucks . 

Regardless of whether a system is being bought or 
built , its software should endure as the focal point. 
There should never be upgrades, downgrades or whole
sale switches disregarding the impact on the system 's 
programs. And if the system is new, has yet to take 
shape, define your requirements and the software that 
addresses them at the start. There will likely be a variet y 
of nifty computers from which to choose to complete 
the equation. And the end result will be a " system " that 
does what it was designed to do. That 's the truth that 
has evolved . 0 

Cooperation 
By John Craig 
Editor, KILOBAUD 

Kilobaud is aimed toward the reader without previous 
computer background, programmers without hardware 
knowledge, or engineers without experience in software 
design. It is understandable for beginners, interesting 
for experts. 

I have a lot of friends within the personal computing 
field ... and I certainly count Carl Warren and Bob Jones 
among them. I first met Bob at the MITS Altair Conven
tion in Albuquerque in March of 1976. He made a state
ment during that initial meeting which left quite an im
pression- and has been something I've tried to live by. 
He said , " If we all work together at this thing , John , then 
we 're all going to be successful together. " Sounds 
beautiful, doesn 't it? Better yet , it works beautifully. 
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There's a lot more to this cooperation thing than just 
the magazines working together (which I'll get into in 
just a moment). This industry is made of many, many 
companies , both large and small. Most of the manufac
turers distribute their products through computer 
stores and if there was ever a situation which cried out 
for cooperation , this is it. Most of the dealers I've talked 
to have all had one thing in common; a feeling that 
they 're " going it alone" as far as selling most manufac
turers ' products. The support is practically nonexistent 
in almost every case . And what kind of support are we 
talking about? Mostly little things , like trying to be 
honest and up-front about delivery delays , answering 
technical questions on the phone or by mail , sending 
out hardware and software updates and just generally 
being helpful. 

One of my primary goals in life 
is to get as many people as I 

possibly can turned on to personal 
computers (in small business, home 

and educational environments). 

A handful of companies have recently added Manu
factu re r Representatives to their staffs , with a resulting 
increase in helpfulness and interaction with dealers. 
These people travel around to various stores and outlets 
selling the company 's products - and the company. 
I've heard only good stories about this approach . 

Why is any of this important? Well , it's important to 
me because I want to see this industry survive and grow 
and become very successful - and strong. One of my 
primary goals in life is to get an many people as I pos
sibly can turned on to personal computers (in small 
business , home and educational environments) . 
Becau se of this , I sometimes sit around and write editor
ials w ith all this free advice on how others can help me 
achieve that goal . 

Speaking of free advice , let me toss out a little bit to 
some of the smaller companies and how they can help 
themselves when interacting with the magazines. I per
sonally enjoy running new product announcements for 
any size company, especially when it 's an exciting pro
duct. However, I get a particular kick out of helping 
newer, smaller companies this way because it may be 
the only advertising they can initially afford (i.e., free) . 
It 's absolutely amazing how some of these small com
panies can go through the design and development of a 
product and then totally drop the ball when it comes to 
marketing it . I (and every other editor in the field) have 
received too many new product announcements that 
have been typed up on some clunky old typewriter, com
plete with overstrikes and misspelled words. In addition , 
the photograph accompanying the announcement is 
either unusable or nonexistent. Okay, so here's the free 
advice . If you can 't generate a professional appearing 
and usable product announcement yourself then get 
busy and find the people who can . It may spell the dif
ference between success and failure. 

As a concluding note on this cooperation theme, I'm 
certainly hopeful that we ' ll see more and more of it be
tween the magazines in the personal computing field .. . 
and there sure are a bunch of 'em , aren 't there? It really 
does my heart good to see all of the magazines get be
hind a worthwhile event and push and promote it. The 
same holds true for a new idea or technique , standards 
and even writing guest editorials . 

1 enjoyed this short visit to the pages of INTERFACE 
AGE, and hope I get invited back again someday. Best to 
all of you. C.I 
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I imagine a room with forty men and women seated 
with alternately empty chairs between, 80 chairs in all, 
but only 40 occupied . It is a robot's banquet in the year 
1999, and I have been invited. 

I enter and am greeted with a chorus of voices. The 
men and women at the tables raise their glasses to me 
and call out. 

Here, no here, here, no here, here! 
And I sit now with Plato , now with Aristotle, now with 

Emily Dickinson, in a great feasting of thoughts, and a 
banqueting of words . 

" Dear Mr. Bradbury!" 
Plato seizes my hand briskly. 
" Sir," I say, " How goes it with your Republic? " 
" Superb! Fine! Well , almost- " 
"What seems to be the problem , sir? " 
"The problem runs so- " 
And he tells me. And I listen. 
And I rise and change seats and speak to Sara Teas

dale or Sir Beerbohm Tree. And I rise and go now with 
William Butler Yeats. Or I take tiffin with Shakespeare 
and he gives me Richard 's first dark speech. So I move 
around the endless table, breaking my fast with splen
did words, meeting and basking with talented people re
born in robots to outlast time . 

All this, theatre of the Future? 
Yes, or one variety thereof. 
What other shape will Future Theatre take? 
Will it be truly new and exciting and alive? Will people 

swarm to it as they once swarmed , wild bees in need of 
pont i tical/pol it icallaesthetic honey? 

Will multi-media grab it all and own it? 
Will theatre vanish into the darkness behind the 

silver-screen only to re-appear with larger vocal cords, 
bigger ears, wider body, vaster significance? 

In other words, will everything become one big hard 
Rock festival , super-radio , Cinerama-TV Long Playing 
Cinema? 

Or can the quiet voice well-articulated , small idea well 
ventilated, single actor well -educated and speaking very 
much alone and softly, prevail? 

It is too early on in the 21st Century to say. 
One can guess, but one cannot truly tell. 
I have guessed at the influence of holograms on our 

lives, in one instance. 
By the sheerest of accidents I ran across some old 

friends several years ago as they were on their way to 
someone's apartment , there to be visited by 'Ghosts.' 

Which is to say three-dimensional images tossed forth 
on the air before, or rather in , one 's eyeballs, shot there 
by the expert marksmanship of a laser-beam projector. 

With my first view of these hologramic ghosts, I 
thought , my God, how wonderful to come back once 
every fifty years for the next ten thousand years to see 
what we 'll be up to in the Arts , turning ourselves inside 
out , upside-down, wrongside-to with light , color, sound , 
and the speaking of as-of-now unspeakable tongues! 
Lord give me that gift. Let me come back, let me hear 
and see and know! 

In the year 2035, not so far off across the sill , I ima
gined a typical home where, white or cocoa-tinted 
(which will be very IN that year) men, women , and 
children, will exercise rather than exorcise their 
'Ghosts.' 

The son summons up the Hound of The Baskervilles 
which lurks in the shadows of his bedroom. It bounds 
forth, projected in three dimensions, by a laser-beam 
photo 'emanator' hidden in his ceiling . 

Simultaneously, the daughter calls for and is 
answered by Kathie who rushes in a storm of snow, 
across her living quarters floor to vanish in the cold hills 
of WUTHERING HEIGHTS. 
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The father speaks to and is answered by Hamlet's 
Father's Ghost who rises in battlements and speaks 
memory and prophecy in one intonation. 

The mother, kitchen-bound, is instructed by a holo
gram three-dimensional Cooking Witch who appears in 
clouds of steam but to vanish in mists of spice. 

Late at night, each person, attended by their own 
laser-ghost, beds down, touches panel-button and sees 
first the Hound sink into the long grass of the Moor, 
then Kathie lost in storms, dwindling into the nap of the 
run, then Hamlet's Father turned to a mist within a mist , 
and the Cooking Witch with a last steam-kettle sigh, 
jackstraw heaping herself in a corner to melt, gone, all 
gone, and the time of sleep come. 

Theatre. Not just in a large house on a vast stage, but 
whispering at your ear, jiggling your elbow and your sub
conscious. Robot mosquitoes sizzling about your head 
as if it were a cider-jug, repeating Pasts, advising 
Futures . 

Theatre. 
What other ways will it walk in the years ahead? 
During the past few months I have helped organize a 

Theatre of Philosophy course at Santa Ana College. 
Within the classroom context , and occasionally using a 
semi-theatre, we have begun plans to stage what was 
always a stage piece from the beginning: Plato's 
Republic . Burgess Meredith appeared to dramatize sec
tions of the books of Don Juan by Castenada. I took off 
and flew around a bit with Kazantzakis' religious/philo
sophical explosion, THE SAVIOURS OF GOD. For the 
Future, the possibility of staging Shaw's play Prefaces, 
with not just one but why not two Shaws on stage? 
Played by two actors engaged in verbal colics and 
amiable deliriums? Shaws I and II I call it , and I have 
finished a manuscript on this with Shaw Positive and 
Shaw Negative filling an evening with his Prefaces, his 
Musical Criticisms, his sometime despairs at Mankind , 
and his hopes for the Life Force and mouth -to-mouth 
breathing the Universe to survive. 

What else up ahead? 
Robot theatres of history. Rooms into which you walk 

to see humanoid machines seated under trees on a sum
mer afternoon and walk over to sit with them and say, 
" Caesar, how go the Roman roads through Britain?" 
And he'll show you . And: "Euripedes and Aristotle , how 
does one write a play, a poem?" 

And they tell you . 
And you then trade wisdoms, your large one for their 

small ones, eh? And they treat you as a crony, as one of 
their bright crowd , which makes you grow and grow and 
grow. 

What a wine-press to lovingly crush a student in . 
Aristotle's shoulder to one side, Euripedes to the other, 
and - smunch! you 're educated by yammer and blab 
and gab. 

Well , say you , since you speak of Future Theatre, 
what have you, sir, done about it? Your plans, your 
ideas, your plays? 

I toss my baggage in and travel with Shaw, who, I 
would like to think, might be amused at the company. 
The theatre of Ideas is my meat and drink, but , one 
hopes, without being ecclesiastical, without pontifi
cating or browbeating. If an idea doesn 't surprise people 
and win them by passionate and entertaining means, 
you had best give up and go find a soapbox and install 
yourself on a street corner. 

I have begun to write a series of plays about that 
future which is no further off than one minute after mid
night tonight. If we are to live in space for the next two 
billion years, give or take a million, then we must have 
reasons for doing so. 

The propaganda for such theatre can exist in many 
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forms. I began my first experiments with this when the 
United States Pavilion people at the New York World 's 
Fair in 1954-55 asked me to create a ride in the top of the 
building . Circuiting the darkness on a traveling plat
form , 500 years of American history 'happened ' to the 
viewers wending their way through 110 cinema screens 
of all sizes and shapes, accompanied by a narrator and a 
full symphony orchestra. It was my job to tell us what we 
were, what we are, and what we can hope to be . We 
were, I said , the people of the triple Wilderness, who 
crossed a Wilderness of sea to come here, a Wilderness 
of grass to stay here, and now, late in time, move toward 
a Wilderness of Stars to I ive forever. 

The metaphor worked . At the conclusion of our thea
trical excursion , a thousand rocket ships took off in a 
furnace of fire to move toward Alpha Centauri and 
beyond, surrounding the audience with the passion and 
desire for flight and , hopefully, for the genetic survival 
of mankind at the end of that flight. 

Theatre? Of course it was. A variation of same. Even 
more theatrical was the enterprise that took me out to 
the WED ENTERPRISES building in Glendale. The Disney 
Robot Factory, is what I call it, if they will forgive me. 

The WED building has no name or number on it. It is a 
plain looking building inside which gigantic miraculous 
snowflakes are built and launched, dinosaurs come 
alive, Presidents from Washington to Ford are built and 
slapped on the back to make them cough forth miracles 
of grandiloquent cliche. 

My job there in theatre? Was to seize a few dozen 
audio-animatronic robot humanoid creatures and 
fashion a 5 billion year history of Earth coming out of 
the sun , cooling and bringing forth in it s seas the 
animalcules that would one day shape spines and stride 
in teeming apecrews of men , women , and children , us
ing fire along the way. 

I had Michelangelo spring feverishly from the plat
form pit as artist magician , a robot who pointed over the 
audience's heads and ordered the ceilings to change. 
Then I blueprinted the hidden and miraculous 
machineries of this extraordinary theatre to paint , 
before their uplifted gaze, the Sistine Chapel ceiling and 
walls over and around and above them. In two minutes 
flat they would experience what it took Michelangelo 
hundreds of days to paint. 

Super-theatre. Wouldn't you , wouldn't I, like to be in a 
theatre where we could see that happen every day, or 
perhaps every year of our life? 

For this experience, acted out by robots , accom
panied by orchestras and voices, I imagined apemen 
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robots who before your eyes, turned into Egyptian 
priests the~ divested themselves to become DaVinci 
among ' his fabled machines, Ben Franklin struck to 
ashes by lightning, the Wright Brothers, goggled and 
elated on Kitty Hawk sand-dunes , and finally a man of 
the future , X-rayed , in whose body we might see the 
destiny of man. For super-photographed, shot through 
with probing light , each of us in our cells and molecules, 
is the sun energy we eat and drink each day. In every 
drop of blood a million small bits of sun burn. Silhouet
t ing a family of the futu re, I packed their bodies full with 
ten billion small suns so that the audience would see a 
true metaphor: we are creatures that came out of the 
Sun long long ago, have lived by the sun and its energy 
hidden in foods , broken down to light and power in our 
flesh . And now we move up in space toward far suns to 
survive in their strange light and go on being solar 
creatures forever. 

Again - super-theatre, this time with robots . 
The machines described above could be used to turn 

classrooms into theatres of knowledge. The walls of fu
ture classrooms should be transparent so that environ
ments could be projected on same. Each day when the 
class arrived , they would find themselves surrounded on 
Monday by Delhi , Tuesday by Johannesburg , Wednes
day by Pittsburgh and its Hell , Thursday and Friday by 
Rio or some land that time forgot , filled with bronto
saurs , two million years lost. 

Or again, participatory theatre extended in new direc
tions . Come back in 40 years or less and you might well 
find film labs offering major pictures in which you 
yourself might appear. The leading roles in certain 
special electronically treated films would be shadowed 
out, untouched, undeveloped. You in your own home 
could then measure out a similar space in your own par
lor, pace out the performance, act , speak, and photo
graph yourself so that your image would be s~~er
imposed on the film opposite a 21st Century Ol1v1er, 
Burton or God help us all , Burt Reynolds. If your perfor
mance 'was poor the film could be stripped of your im
age by running it through an eraser, and you start over. 

Or you could cross-pollinate performances with friends 
across the world , you doing you r performance in Los 
Angeles on one-half of a film-image, mailing it off to Paris, 
where some 22nd Century Barrault would glue his image 
to the other half. The variations on this would be infinite. 
Great actor-teachers across the world could , by elec
tronic tape , offer their instructive services by sharing 
such films with wild young Thespians in Timbuctoo, Wau
kesha, and Boyle Heights, who could claim : "There I am, 
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The Dumb Terminal 
lets you put it all together. 
With the new: lower-priced Dumb Terminal™ Kit, that is. 
Pick one up and escape, once and for all. the headaches 
of scavenged teletypes and jury-rigged TV sets. With just 
a little time and aptitude, you can have a live and working 
Dumb Terminal right in your own home, garage, or 
business. One that lets you get it all out of your system 
-or into it. 

Forget the cheap imitations, with their overblown 
price tags and interminable lists of options. ,With 
the Kit, you can build yourself the same, old 
basic Dumb Terminal that's been selling over 
1500 units a month. With basic, sensible 
features like a bright 12" diagonal screen. 
Fifty-nine data entry keys. 1920 characters 
displayed in 24 rows of 80 letters. Plus 33 
positive action switches that let you activate 
functions like 1 of 11 different baud rates, an 
RS232C interface, or a 20mA current-loop. 
And more. Not bad for Dumb 

All 'you need, besides the Kit, is 
'some initiative, and a few basic 
to0ls- a good soldering iron, 
w)re cutters, needle-nose pliers, 
and one or two trusty screw
drivers. The Dumb T~rminal 
Kit provides you with every
thing else. Including an 
attractive cabinet, CRT 
screen, keyboard, PC 
board. and all essential 

electronic components. Naturally, you also get illustrated, 
step-by-step assembly instructions, not to mention an 
easy-to-understand operator's manual. 

So, if you'd like more input on the Dumb Terminal 
Kit, just fill out the coupon and we'll send you complete, 
free information. 

Oh, and by the way, just by sending in the coupon, 
you will be made a charter member of the. Dumb 

Terminal Fan Club. A select organization that will 
send you your own nifty Dumb Terminal Fan 

Club Kit, containing: an official certificate 
of membership; an autographed photo of the 
Dumb Terminal himself; and a bona fide 
membership card to prove irrefutably you're 
"One of Us:' (Sorry, limit one kit per person.) 

And, if you include a trifling $6.00, you 
can have your very own Dumb Terminal 

T-shirt. (No limit at all on these.) 
Simply mail the coupon and get the whole 

assortment. And find out why members e>f the 
Dumb Terminal Fan Club are some ef 

the smartest people aro)lnd. 
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ARTEC CRAFTSMANSHIP HAS CREATED 

The First 
Truly Silent 

Motherboard 
Noise in your bus lines means errors 
in your programs. The Artec shielded 
Motherboard totally eliminates noise. 

At 4MHz, the Artec shie lded 
Motherboard is free from spurious 
noise. No ringing in your bus lines. 
No errors in your programs . 

This Motherboard offers you 
engineering and craftsmanship 
never before available in the small 
computer field . Outstanding as 
either a replacement for your 
present Motherboard or as the 
heart of a new system. Con
sider these features: 
• Vsth inch thick-more than twice as thick 

as most Motherboards. 
• Totally shielded-all holes plated 

through ; full bus terminations . 
• Fits easily into any stan

dard chassis. 
• Masterite edge 

connectors-the 
finest quality con
nectors available. 

• Reflowed solder circuitry. 
• No soldering required . 
• Designed for the S-100 bus. 

The Motherboard price is. $150(KtT) 
$190 (ASSEMBLED) 

Five years of experience in every card 
For five years. Artec has worked hard to de

velop a complete line of custom , prototype and 
off-the-shelf printed circuit boards . And in five 
years of tough industrial use, Artec boards have 
proven themselves among the most reliable 
boards available anywhere . 

NEW! DEC® and Heath Compatible LSI 
Boards 

The new Artec WW11 lets you adapt or add 
onto your DEC LSI-11 or Heathkit LSI mini-
computer. Can accom
modate 14 and 16 pin 
DIPs plus all necessary 
passive components. 

FULL CARD $75 
(1045" X 84") 

HALF CARD $35 
(5.225" X 84") 

® Trademark of Digital Equipment Corporation 

Order today! 
Put an Artec board to work for you. Use your 

Maste rcharge or Visa . Or just send along a 
money orde r. We can accept only U.S. currency. 
Please include $3 hand ling on all orders. Califor
nia res idents add 6% sales tax . 

Please send me: (include quantity) 
_ Shielded 

Motherboard 
_ FuiiWW11 

Card 
_ HalfWW11 

Card 

D I've enclosed a money order for $ ______ _ 

D Mastercharge D Visa =:::c::-::;------,----,-....,.. 
(number) (exp. date) 

Name _______________ _ 

Address _______________ _ 

City ____ State ____ Zip ______ _ 
Calif. Res. add 6% sales tax. Encl. $3 handling. 10% discount for students and 
computer club members. (Please enclose name of club or school) 

--------------------------------------' 

ARTE:C E:LE:CTRONIC), INC. 
Arlee Electronics , Inc. •605 Old County Rd. • San Carlos , CA 94070 

CIRCLE INQUIRY NO. 4 
(415) 592-2740 



;JIItii;J-1 
The Digital Cassette Storage System 

with AUDIO CAPABILITY 
Compatible with all S-1 00 bus microcomputer systems, alpha-1 

is the ideal storage system for use in any application. Your alpha-1 may be 
configured to utilize from one to four drives to provide limitless capabilities. 

Alpha-1 is a highly economical approach to mass storage for your home computer, 
your business system, or the classroom. 

SOFTWARE SYSTEM INCLUDES SEPARATE AUDIO RECORDING 
This feature provides your system with 
capabilities for: 
• Verbal student/computer interaction 
• Talking games 
• Audio burglar alarm 
• intelligent phone message system 

• MCOS Operating System handles variable 
length named files, updates, packs and 
copies wi th a single command. Includes 
Editor , Assembler and Debugger .. 
all provided with alpha-1. 

Mecadrive, case, controller, power supply, 
cabling, operating manual and software on 
casse tte . The natural wood enclosure 
pictured here is optional. 

FREE BUYERS GUIDE! 

SPEED AND CAPACITY 
• Stores over SOOK bytes per C-60 side 
• Average access time for C-60 tape is 17 

seconds. 

• Extended BASIC (4.4) with MCOS for 
array handling and concatenation . 

You don't have all the facts about tape and 
disk systems until you have read our 
BUYER'S GUIDE TO MASS STORAGE .. . 
Free for the asking! 

• Load 8K in less than 11 seconds. • PDS1 -a sophisticated editor/assembler. 
Available kit or assembled from dealers 
nationwide. For the dealer neares t you, 
write or phone: 

• Data transfer rate at 6250 baud . 

HARDWARE 
• Compatible with all popular S-100 bus 

microcomputers. 

• Dyn amic Debugger provides program 
display, execution control and moni
toring. 

• Audio track under computer control. 
• Replaces ROM/PROM monitors. 
• Independent motion control and read / 

write electronics . 
• 2-button cold start capability . 

• Games 

• ACR/Tarbell Load 
111ec;t 

7026 O.W.S. Road, Yucca Valley, CA 92284 
(714) 365-7686 

CIRCLE INQUIRY NO. 27 

there 's Barrymore, aren't I great?" even if it wasn 't true! 
But in the midst of this electronic bombardment , you 

ask somewhat irritably, what about little theatre, small 
theatre within the larger fencings. 

The means may be new but the 
message stays on as it was when we 

trembled at mouths of caves and 
invented fire: Lost loves .. . lost lives, 
and the strange small gain that we 

name wisdom and warm our hands in 
the ridiculous night. 

But , of course, no matter how large the multi-media, 
or how complex the stage of 21st Century houses, the 
single actor in the lone spotlight will still be the thing . 

As more small towns are rebirthed across America, 
and they will be rebirthed , for we need them as multi
tudinous navels, otherwise we shall unravel in manic 
fits , will be rebirthed the ancient concept of the college
theatre-small town . If we make certain that all the arts 
are built into the electronic units that those towns in 
many ways will be, we can keep 'em down on the farm , 
to change the direction of that old song. Kids once left 
home for the big city because everything , meaning the 
arts and action , collisions of people, and sex, was there. 

Between now and 1999 three hundred such small co l
lege towns , with simple, uncomplicated directly staged 
theatre must and will be built, embodying by blueprint 
and dream, the things that cities once were or pretended 
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to be before they, shot like mammoths, fell down dead . 
In those new small green villages, the old poet 

speaker and teller of tales will be reborn of late after
noons to speak through dusk unto midnight. 

I could go on for another ten thousand words , but -
We en d as we began , back in that huge banquet room 

with every other chair empty and every other chair propped 
with genius, aglow with wit , trembling with the energy of 
the robot man or woman placed therein . 

I sit me down by robot Shaw. I shut my trap. He 
speaks my finale: 

" Theat re in the Future? How tiresome, how obvious, 
how easy! It will have a thousand shapes and sizes, like 
those shadows on old Plato 's cavern wall , the shades of 
realiti es guessed at and half-seen. Battery-assisted , 
electronically produced , technologically enhanced, it 
will still be the poet's province and the human 's kennel 
if they dare to sing or most happily bark. It will still be 
one actor speaking to one listener, no matter how many 
seem to be eavesdropping in . The means may be new 
but the message stays on as it was when we trembled at 
mouths of caves and invented fire : Lost loves, lost op
portunities , lost fortunes, lost wits , lost lives , and the 
strange small gain that we name wisdom and warm our 
hands in the ridiculous night. Much claptrap as before, 
and small comforts like struck matches within . Would I 
like to come back each hundred years to check on the 
forever decline and forever ressurection of that 
vaudeville which we call life and stage? No matter if pro
jected on electric tube or lit by candle in a parlor? I 
would , by God , I would!! Now shut up, young man , and 
eat your jam and biscuit! " 

And shut I do, and eat I will , and finished am I. 
There 's your Theatre, or Theatres for Tomorrow. 
What do you think? D 

INTERFACE AGE 61 



"George, we need to know if this device exists, and 
what alternate sources are available. Get on it!" 

• Memory IC • 450 Nanoseconds 
• RAM • NMOS 
• Static • 5 volts 
• l024xl 

If one of your design engineers is spending hours 
to solve the above problem, that's unfortunate. 

If you've got a whole department doing it, that's disastrous. 

With the IC Master your people can solve 
almost any IC problem in 30 seconds. 

Your department doesn't have to search 
through stacks of catalogs. Simply look 

up the specs and function you need. 
Your engineer doesn't need a part 

number to start with, either. 

All you need is a problem to use 
The Master. 

Clear the room for action with the 
newly revised 1978 IC Master. Its 

all-under-one-cover features include: 
Over 40,000 standard products from 

more than 87 companies ... over 
2200 pages comprising five different 

selection guides (memory, micro
processor, interface, linear and digital) 
... almost 1500 design data pages .. . 

62 INTERFACE AGE 

alternate source directory for pin-for
pin, function-for-function replacements 
.. . applications directory . . . complete 

military section . . . complete part 
numbering guide .. . etc., etc . ... 

$55.00 

Price includes handsome 
bound reference volume 
plus an updating every 
90 days with the Spring, 
Summer and Fall issues 
of IC UPDATE magazine 
that works hand in hand 
with your IC Master. 
all at no extra .charge! 

CIRCLE INQUIRY NO. 86 

----------------------ATTN: Circulation Manager 
IC MASTER 
United Technical Publications 
645 Stewart Avenue 
Garden City, New York 11530, USA 

Please rush me--- copies of the new 1978 
IC MASTER. 
0 Bill me 
0 Payment Enclosed 
0 Bill my company 

P.O.# ______________ __ 

Name _______________ _ 
Company ______________ _ 
Address ____________ _ 
State _________ Zip ______ _ 
Signature _________ Date ___ __ 
For California orders add 6% sales tax. For New York 
orders add 8%. 

----------------------Also available at better computer stores nationally. 
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Hello, PHILADELPHIA 

ERSONAL TM 

THIRD YEAR - LARGEST YET 

PHILADELPHIA CIVIC CENTER 

AU 2 7 
FOUR FULL DAYS 

August 24 

Industry Trade Show 

for Dealers, the Industry 
and Exhibitors Guests 

AND A complete lineup of 
seminars and meetings. 

August 25, 26, 27 
PERSONAL COMPUTER SHOW 

New Products • Seminars • Forums • Technical Talks 
The largest, with 300 booths. The longest, at 

four days, of any computing show. 

PERSONAL COMPUTING COLLEGE™ • over 80 hO,IJ~ll~~a• 
of in-depth seminars· ALL FREE 

PLUS FUN ACTIVITIES 
Art Show • Music Festival • Banquet 

Computerized Mouse Maze 

Save Money! 
Make reservations 

now! 

Exhibitors reserve your 
space now! 

PRODUCED BY 
PERSONAL COMPUTING INC. • John H. Dilks, President 

1 • Box 242 • Mays Landing, NJ 08330 • Information 609·653·1188 
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The abstract aspects of ASCII were treated in Part I. 
Now we come to some aspects of usage and implementa
tion. Certainly one major use area is the ordering of files. 

THE ASCII COLLATING SEQUENCE 
To put items in some ordering , the entire precedence 

relationship for that ordering must be defined. Higher or 
lower, precedes or follows, or whatever. For single char
acters, this ordering relationship is called the " collating 
sequence". 

The ASCII standard used to say that the collating se
quence for both graphics and control characters is 
defined simply by their binary representations. Later it 
added a warning that this collating sequence " cannot 
be used in many specific applications that define their 
own sequence". What an understatement! 

The 1977 version hedges and speaks all around the 
problem without making it clear. It 's not all that difficult. 
Suppose you have two files , and you want to know how 
they differ and/or how they are the same. For this pur
pose, the implied collating sequence (straight binary 
comparison) is just fine . The two files will be in the 
same order, and can be matched. 

Whether that straight binary ordering can be used for 
any other purpose is doubtful. It won 't work for signed 
numbers. 

Ordering Numerals 
Take these four values: 22, 13, minus 6, and minus 31 . 

If the sign is placed before the digits, ordering by the 
ASCII collating sequence yields: 

+ 13 
+22 
-06 
-31 

This is obviously worthless. It 's because ordering is 
decided left to right , and the minus sign has a binary 
value 2 higher than the plus sign . Or if the sign were to 
follow the numeric values we would get: 

06-
13+ 
22+ 
31-
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because the complete decision is made in the leading 
digit. Again, a worthless sequence. 

The way to achieve a proper ascending sequence is to 
separate the values into two groups, ordering those with 
plus signs in ascending sequence, and those with minus 
signs in descending sequence. Then put the plus group 
following the minus group. And vice versa for a total de
scending sequence. Notice that this works regardless 
of whether the sign precedes or follows the digits. 

Ordering Alphabetic Fields 
Alphabetic ordering is even more complex , particu

larly in handling both upper and lower case. Again the 
implied ASCII collating sequence can go wrong . People 
who have not studied the collating problem for data con
taining both upper and lower case are inclined to jump 
to wrong conclusions. I did myself, for the IBM Stretch 
computer in 1958, assigning the ascending binary se
quence as AaBbCc. Using this for a telephone directory 
would give us the lefthand column. The straight binary 
sequence of ASCII would yield the righthand column , 
just slightly different: 

De Carlo 
De La Rue 
De Long 
Delair 
Delancey 
De laRue 
Delancey 
de Carlo 
de Ia Rue 
de lancey 

De Carlo 
De La Rue 
De Long 
De laRue 
Delair 
Delancey 
Delancey 
de Carlo 
de Ia Rue 
de lancey 

Either version will get a lot of anguished subscribers! 
In the simplest case, two alphabetic items must be 

compared with the case ignored. Only if they are then 
equal is case called into consideration to break the tie , 
and it is also applied successively left-to-right! 

In short , the upper and lower case versions of a letter 
do not both get full graphic significance. Typing either 
" Y" or " y" will indicate a " yes" reply, but "N " will not. 
Because the case distinction is minor, comparisons 
must first be made on major distinctions, with the minor 
distinctions used only as tie-breakers. Accenting of let-
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ters must also be considered minor, if accomplished via 
backspace, but this leads us into rules controlled by 
foreign governments, and won 't be considered here. 

Real life is more complicated than th is. The ordering 
and sequencing of characters and words cannot always 
be accomplished by simple binary comparison of codes. 
There are constructions such as O'Reilly , l ' lnformatique 
(as data processing is called in French), and Smith-Jones 
-to say nothing of the Juniors, Ills, Esq. , FBCS (which I 
am), and so on. 

Making an ASCII comparison , with the case as a 
minor, gives us: 

De Carlo 
de Carlo 
De La Rue 
de Ia Rue 
De Long 
Delair 
Delancey 
Delancey 
de lancey 
De laRue 

Because we at first ignored case here, De Carlo and de 
Carlo have identical bit patterns. Tie-breaking is done by 
appending the binary pattern representing case, " 0" for 
upper, " 1" for lower. Specifically, 01001111 for De Carlo, 
11001111 for de Carlo. 

D E C A R L 0 
De Carlo 44 45 20 43 41 52 4C 4F (4F) 
de Carlo 44 45 20 43 41 52 4C 4F (CF) 

But even this method will not put " DelaRue" and " De 
La Rue" in the same cluster. And surely this is desirable 
and even mandatory. It will require some special handl
ing for spaces. The New York Telephone Company 's 
document on this problem runs to several pages! They 'd 
probably give you a copy upon request. You might need 
to know those rules before trying one of the toughest 
acts in data processing - putting last name first , or 
vice versa_ 

Using Controls in Ordering 
There is one more aspect of ASCII useful to the order-
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Figure 2. 
ing problem. In the days of punch cards, before com
puters, one often used several card files related by a 
key. A sorter (with pockets for the cards to drop into) 
might be used to select the cards for all redheaded 
females between 18 and 24 years of age. But these cards 
would have only the employee number and such charac
teristics on them. To get the name, address, and tele
phone number one might have to go to a second (re· 
lated) deck of cards. So the first deck (the subset of in
terest) would be placed in the first hopper of a collator, 
and the deck with all names and phone numbers in the 
second hopper. Then a card would be fed from the first 
hopper, followed by successive cards from the second 
hopper, until a match was found on employee number. 
Obviou~ ly both decks had to be in the same ordering for 
this to 'f'Ork, and thus the term "collating sequence". 

In effect, we were sticking the cards of the first deck 
upright just in front of the corresponding cards of the 
second. To do this with ASCII requires that we have 
characters that collate lower than the lowest graphic, 
the space (2/1). We do have them. The best to use are 
NUL, FS, GS, RS, and US. Put one of these after each 
search key, then put the two files together and order 
them as adjoined. Now those records having a search 
key· with one of our five control characters appended 
will precede the corresponding record having an ASCII 
graphic following the key. 

Note that the four information separators (FS, GS, RS, 
US) are designed to collate just behind Space, in that 
order. This contiguity means that they can be used as a 
hierarchy of spaces of different class. 

Other Collating Features 
ASCII was designed when there was substantial in-
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b, n 1n 0 10 rr rr 11 11 
b. 0 0 1 1 0 0 1 _l 
b. ( 1 ( 1 l 1 0 1 

0 1 2 3 4 5 6 7 
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Ia 11 lo Ia 4 
§ : : ::~:::;: 

$ 4 D T v::::::: :::::::: 1(/ :::: 

Ia 11 Ia 11 5 (( (( I'( ::::: 5 E u 
.\::!'[\[ I 

Ia 11 11 Ia 6 
;:;:;:::; ::;:;:;::: ,,,,,,, :::::: 6 F v 
:::::::: :::::: 1:::: :::: }\ 1:? :;:: 

lo 11 11 11 7 \\ :}} b) i) 7 G w \} 1{: 

11 10 Ia Ia 8 
:;:::;:;:;: :;:;:::;:: 

( 8 H X :::::::::: ::::::::: (} 1/:: 

11 OIO 1 9 ::: ::: ) 9 I y 
it 1::::: 

11 !o 11 lo 1U }} Hi: * ii···::.·:: J z ::: f):: 

11 Ia 11 11 11 \\ [ } + . K @{{ , :::: k/k 

1 11 lo 0 12 ::: (( ::::; , < L :t: ;:;:: v :::: 
:::::;:: :::::: 

1 11 lo 1 13 :::::::: ;: } - - M ::::: :: II ;:;:;:::;: ;:::;: .;:::;: 

1 11 11 0 14 :::: / :: . > N :::::::: :::::::: 

:::::: ::::: }) 

1 11 11 1 15 ?? ( ::::: I 
! ·:· 

0 :)): @) }@ ::::::::: :;:;:::; 

F1gure 3. 
vestment in files already ordered on a Topsy-class IBM 
sequence, where the basic punctuation was low to the 
alphabet, but the digits were high to it. How then to ac

commodate this and still provide a 4-bit subset? My 
morning shower provided a solution (it still does!). 

The 4-bit subset is formed of the f irst 10 graphics of 
stick 3 (the digit graphics) and the last 6 of stick 2. This 
jog was shown shaded in the early forms of ASCII, but 
has all but disappeared from memory now. It enables 
stick 3 (with the digits and new special graphics) to be 
ordered high to all the others via passive logic, thus 
overcoming opposition to the adoption of ASCII. 

ASCII AND PROGRAMMING LANGUAGES 
Standard ECMA-53 (1978 Jan), "Representation of 

Source Programs for Program Interchange," gives the 
subsets and/or modifications of ASCII as they are usee:! 
for these five programming languages (Footnote 1): 

NO. OF CHARACTERS USABLE 
Language 
APL 
Minimal BASIC 
COBOL 
FORTRAN 
PLII 

Subset of ASCII 
57 
60 
51 
49 
55 

Other 
32 

0 
0 
0 
2 

Figures 1 through 5 are the character sets for these lan
guages as given in ECMA-53. They show the only charac
ters permissible for use in source programs, except for: 
non-numeric literals in COBOL 
comment-entries 
comment lines 
character constants in FORTRAN 
comments 
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lbiO 10 10 10 
lb. 0 0 1 1 
[b, ( 1 0 

lb. lh h lb. 
0 1 2 3 

lo lo I o I o 0 •.'.::::.~t>l=:::::·:::::: ... :::::::~ s P 0 

lo lo lo 11 1 ;;;;;;, :;:;::: : .. :::.:: 1 

:::: $ 4 

11 0 11 11 11 ~:':· •. ::::: ···::::: :: + 
11 i 1 IO 0 1 2 [( {{ W> t , 
11 :1 IO 1 13 :u [ :: -
11111014 ·.·•·.· ~·)) . 
11:111 1 151U\.i· kH·i I 
F1gure 4. 

character-s t ring-constants 
comments 

5 

1 

11 11 11 11 
0 0 1 1 

( 1 ( 

4 5 6 7 

A 

8 

c 
D 

E 

in PL/1 

For these purposes only , other ASCII characters may be 
used, providing there is agreement between the sender 
and receiver for any interchange of source programs. 

The TEX language has gone farther than this general 
caution . There the specific characters have permanent 
names. For example, one could say: 

linefeed = " 
" (actual line feed inside the quotes) 

if lf:eqs:linefeed .... 

and it would be true, because "* If" is the permanent name 
of Line Feed. The control characters have names that are 
the letters from the ASCII chart , preceded by the aster
isk to show that they are read -only variables with perma
nent content. TEX can in fact operate upon all 256 char
acters of ASCII in an 8-bit byte, all 512 in a 9-bit byte. 

Specific Notes on the Figures 
APL -Sticks 6 and 7 (ordinarily lower case alphabet) 

are replaced entirely except for the DELete 
position. 
-Space is nonprinting, although the symbol 
shown is SP. 

-Ampersand (216) is not used for writing source 
programs, except as the last character of a 
line if that line is to be continued on the next 
line. 

PL/1 -In position 211 , the exclamation point is re
placed by a vertical bar for OR. 
-In position 5114, the circumflex is replaced 
by the symbol shown, for NOT. 

-If you have to use your terminal for both PL/1 

JUNE 1978 

and some other programming language, 
forget that foolishness . You can get by with 
the exclamation point as OR, and the circum
flex as NOT. The important point in source 
program interchange is to have the encoded 
representations of the characters exchanged 
correctly. 

(all) -Although the character BLANK (space) is 
shown as the flagged lower case "b " in the 
FORTRAN and PL/1 sets, there is no printing 
graphic to indicate it. For all practical pur
poses, it is really the Space of ASCII (210). 
-Four of these five languages (not APL) have 
the "$ " shown in 214. When the International 
Reference Version of the code is used, this 
becomes the universal currency symbol, 
which is also acceptable. 

·Minimal BASIC uses "#", which is the Inter
national Reference Version symbol. The na
tional symbols, such as the English pound 
sign, are also acceptable. 

ASCII AND MEDIA 
ASCII and Punch Cards 

Reading and punching equipment for punch cards , be
ing very mechanical , is so expensive that microcomputer 
people are unlikely to use them. So you might ask why 
we bother here with the representation of ASCII on this 
medium? I can think of at least three reasons: 
•A scientist at the U.S. National Bureau of Standards 
said once that if punch cards were on the way out , it 
was the only product he ever saw dyinQ on an upward 
usage curve. Thus they are likely to be around for a long 
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ISO ECMA ANSI FIPS CSA BS AS CCITT JIS GOST 
PUB 

Hollerith Punched 1679 44 X3.26-1970 14 Z243.14 4636/3 1063 
Card Code 2021 $4.25 .36 /4 

Track Assignment - 1113 10 X3.6-1965 2 Z243.8 3880/3 1062 C6221 
25.4 mm Perf. Tape $3.00 

Track Assignment - 1862 5 X3.14-1973 3968 1008 
12.7 mm Mag Tape $3.25 
200 cpi NRZI 9-track 

Track Assignment - 962 12 X3.22-1973 3-1 4503/1 1009 C6222 
12.7 mm Mag Tape 1863 $3.75 
800 cpi NRZI 9-track 

Track Assignment - 3788 36 X3.39-1973 25 4503/2 
12.7 mm Mag Tape $3.75 
1600 cpi PE 9-track 

Track Assignment - DP X3.54-1976 50 
12.7 mm Mag Tape 5652 $5.25 
6250 cpi GCR 9-t rack 

Labeling & File 1001 13 X3.27-1977 Z243.7 4732 1068 
Structure- 12.7 mm MT Cunp r iced) 

Track Assignment - 3275 34 X3 .48-1977 51 5079/1 
Magtape Cassette 3407 $5.75 
3.81 mm, 32 bpmm 

Labeling & File Struct. - DIS 41 
3.81 Magtape Cassette 4341 

Track Assignment - DIS 46 X3.56-1977 
~.35 mm Cartridge Tape 4057 $4.24 
64 bpmm PE 

Table 1a. Standards for ASCII on Physical Media. 

I SO ECMA ANSI FIPS CSA BS AS CCITT JIS GOST 
PUB 

Bit Sequencing in X3.15-1976 16-1 V.4 
Serial T ransmi ss ion $3.00 X.4 

Char. Structure & Parity X3.16-1976 17-1 V.4 
Sense - Serial-by-Bit $3.50 X.4 

Char. Structure & Parity X3.25-1976 18-1 V.4 
Sense- Parallel-by-Bit $3.50 X.4 

Procedures for Using 1745 16 X3.28-1976 Z243.13 4505/1 1484/1 
Commun. C ont ro L Chars. $10.50 

Message Heading 1745 X3.57-1977 
Formats $5.25 

Advanced Data Commun. BSR 
ControL Procedures X3.66 

Table 1b. Standards for ASCII in Communications. 
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Figure 6. 
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02/ 06 02/ 13 03/ 00 02/ 00 07/ 11 07/ 12 07/ 13 11/ 10 10/ 08 11/ 01 11/ 09 06/ 00 12/ 03 12/ 10 13/ 01 13/ 08 0EJ 
E) 04/ 01 04/ 10 02/ 15 03/ 01 06/ 01 06/ 10 07/ 14 13/ 09 00/ 01 01/ 01 08/ 01 09/ 01 10/ 00 10/ 09 09/ 15 11 / 11 0 E) 

0 04/ 02 04/ 11 05/ 03 03/ 02 06/ 02 06/ 11 07/ 03 13/ 10 

0 04/ 03 04/ 12 05/ 04 03/ 03 06/ 03 06/ 12 07/ 04 13/ 11 

00/ 02 01/ 02 08/ 02 01/ 06 10/ 01 10/ 10 11/ 02 11 / 12 0 0 
00/ 03 01/ 03 08/ 03 09/ 03 10/ 02 10/ 11 11/03 11 / 13 0 0 

0 04/ 04 04/ 13 05/ 05 03/ 04 06/ 04 06/ 13 07/ 05 13/ 12 

0 04/ 05 04/ 14 05/ 06 03/ 05 06/ 05 06/ 14 07/ 06 13/ 13 

0 04/ 06 04/ 15 05/ 07 03/ 06 06/ 06 06/ 15 07/ 07 13/ 14 

09/ 12 09/ 13 08/ 04 09/ 04 10/ 03 10/ 12 11/ 04 11 / 14 ~ 0 
- .~ 

00/ 09 08/ 05 00/ 10 09/ 05 10/ 04 10/ 13 11/ 05 11 / 15 0 ~ 
- ---:-= 

08/ 06 oo/ o8 01/ 07 09/ 06 10/ 05 10/ 14 11/ 06 12/ 00 0 I~ 

0 04/ 07 05/ 00 05/ 08 03/ 07 06/ 07 07/ 00 07/ 08 13/ 15 07/ 15 08/ 07 01/ 11 00/ 04 10/ 06 10/ 15 11/ 07 12/ 01 @] I~ 
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00/ 11 08/ 15 08/ 11 09/ 11 14/ 09 14/ 15 15/ 05 15/ 11 000 
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·-
00 02/ 11 03/ 11 03/ 14 03/ 13 12/ 08 12/ 15 13/ 06 14 / 06 00/ 14 01/ 14 00/ 06 09/ 14 14/ 12 15/ 02 15/ 0B 15/ 14 000 
00 02/ 01 05/ 14 03/ 15 02/ 02 12/ 09 13/ 00 13/ 07 14 / 07 00/ 15 01/ 15 oo/o1 01/ 10 14/ 13 15/ 03 15/ 09 15/ 15 000 

Figure 7. 
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time, and you may need to transfer some of those files 
to other media that you do use. 

•There is some likelihood that microcomputers could be 
used in the reading and punching equipment itself, to 
make it less expensive. 

•ASCII users are going to be confronted for a while yet 
with one of the several versions of IBM's EBCDIC, and 
the punch card assignments provide the only legitimate 
link for conversion of EBCDIC files to ASCII. 

So Figure 6 defines the hole patterns for the binary en
codings. And Figure 7 defines the encodings for the 
hole patterns. Don't worry about the inconsistency in 
the relationships. Nothing can be done about it now, 
because it started with Herman Hollerith's first U.S. 
Census machines in 1890. At ~irst only digits and + and 
- signs were used. Then the code was expanded to the 
upper case alphabet. And other special characters for 
commercial use. When FORTRAN came along in 1964, it 
turned out that the limited capability of the subset of a 
6-bit set would not permit the graphics needed for scien
tific work. For a long while there were dual graphic rep
resentations for several of the punch card code combina
tions, and this carried over into printer chains, and so on . 

The only logic that the patterns follow is that they do 
or do not have a punch from among these six possibilities: 

12-punch (top row) 
11 -punch (next to the top row) 
0-punch 
8-punch 
9-punch (bottom row) 
a punch from among the digits 1 through 7 

Including the no-punch-at-all combination (NUL), this 
gives 256 combinations, just right for the 8-bit code. 
Although ASCII was technically only a 7-bit code at the 
time this rule was formulated , it was felt necessary to 
plan ahead a little. 

ASCII and Magnetic Tape 
Figure 8 gives a compact representation of several 

relationships, among which is the assignment of ASCII 
bit pattern to 9-track magnetic tape. The jumbled assign
ment may remind you of the " firing order" for the cylin
ders of an automobile engine. In fact , we used to call it 
just that. It was intentional for increased reliability . As 
in so many cases, better technology has removed the 
need for peculiar design, but the assignments are un
changeable because of data file investment. 

There is no parallelism in recording and reading on 
cassettes and cartridges. The ASCII bits are recorded 
serially in the track. Thus Figure 8 does not consider 
these media. 

even 
/parity 

8 7 6 5 

feed 
~hole 

4 ~ 3 2 1 

ttttlll 
bs b, b, bs b, b, b, bt 

lll~llll 

track of S-track 
- papertape 

(b, is the first bit 
·-- sent in serial trans· 

mission, then b,, etc. 
to b, (bs), then parity) 

4 7 6 5 3 9 1 

\_ odd parity 

8 2 
..-_ channel of 9-track 

Figure 8. magnetic tape 

ASCII and Communications 
Not only is the topic of ASCII and communications a 

very complex and large dissertation for this article - it 
is also undergoing substantial rethinking, enlargement, 
and invention. You will have to follow on your own the 
workings of the CCITT, the various networking systems 
of the several large and many small manufacturers of 
computer systems, and the offerings of the common car
riers - either on the local distribution system (via ATT) 
or direct distribution (via Satellite Business Systems). 

Many of the existing standards are listed in Table 1 b. 
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Many more are under development. Aqguments are rag
ing internationally on the merits·ot packet switching, 
byte protocols, value-added systems, open-working sys
tems, tariffs , data movement across national borders, 
the X.25 protocol , etc., etc. ATT is offering a new service 
because they suddenly discovered data-undervoice 
(DUV). All I can tell you now is that it is all based upon 
ASCII , and the proposed protocols are all dependent 
upon the ASCII control characters in stick 0 and 1. It will 
take years for this to shake out , and for now all one can 
do is get on the CBEMA mailing list (see reference, Part 
I, INTERFACE AGE, May, 1978). 
ASCII AND THE METRIC SYSTEM 

The full ASCII graphic set (both cases) is sufficient to 
indicate all symbols and prefixes of the Sl (International 
System of Units, the new metric system), with three ex
ceptions. They are the Greek letters " omega" for "ohm" , 
and "mu" for " micro", and the degree symbol for Cel
sius temperature. These three characters will be provid
ed in 8-bit ASCII (see Part Ill, next month). Meanwhile, 
for these, and also for such equipment that has only a 
single case, there is a standard way of representing the 
Sl units and prefixes. This is given in International Stam
dard 2955, "Representations of Sl Units and Other Units 
for Use in Systems with Limited Character Sets" , and 
also in American Standard X3.50-1976. 

To keep the record straight, let's first look at the char
acters used for the prefixes. They 're shown in Table 2, 
which indicates multiples from 10 to the - 18 up to 10 to 
the + 18: 

10 + i i 10- i 
exa (E) 18 atto (a) 
peta (P) 15 femto (f) 
tera (T) 12 pico (p) 
giga (G) 9 nano (n) 
mega (M) 6 micro (J.I) 

kilo (k) 3 milli(m) 
hecto (h) 2 centi (c) 
deka (da) 1 deci (d) 

Table 2. Metric Prefixes 

Above 3 there are no powers except multiples of 3. This 
practice breeds better comprehension, like marking off 
three's in writing numbers of many digits. Also, as a 
memory convenience, all symbols are upper case for 
powers greater than + 3. And there are no conflicts with 
the symbols for the units of measurement. 

Now, again for the record, here are the ASCII charac-
ter(s) used as symbols for the units: 

A ampere cd candela 
Bq becquerel d day 
C coulomb g gram 
•c degree celsius h hour 
F farad I litre 
Gy gray lm lumen 
H henry lx lux 
J joule J.l micro 
K kelvin m metre 
N newton min minute (time) 
Q ohm mol mole 
Pa pascal rad radian 
S siemens s second (time) 
T tesla sr steradian 
V volt t tonne/metric ton/ 
W watt megagram 
Wb weber 

Table 3. Metric Units 

Table 3 shows the rules clearly. Units not named after 
people are all lower case, as shown in the righthand col
umn (although I do know a Mr. Day). In t he lefthand col-
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umn are the units that are named after peop le. The 
names of the units are not capitalized at all , but the sym
bols begin with an upper case letter. 

I said previously that there were no conflicts between 
unit and prefix symbols. But you've probably noticed " d" 
tor both "day" and " deci " , "h" for both " hour" and " hec
to", " m" tor both "metre" and " milli" , and "T" for both 
"tesla" and " tera". OK. But there isn't any confusion in 
actual usage, because the prefix precedes the unit : 

dd is a deciday (2.4 hours) 
hh is a hectohour (100 hours) 
hH is a hectohenry (but don 't ever use the term) 
mm is a millimetre 
Mm is a megametre (11300 the speed of light) 
TT is a teratesla (Wow!) 

I am not suggesting that the prefixes should be ap
plied to other than the primary metric units (the second 
is the primary t ime unit; hour and day are not), even 
though the timesharing system I customarily use 
figures my time in millihours. But when you get accus
tomed, the prefixes are very valuable in other ways. For 
example, an American Dillion is a kilomillion, whereas 
the British billion is a megamillion! And my metric teach
ing program understands such things as kilofathoms. 

The " space" character is also vital to correct Sl usage. 
It must occur between values and units, like 123.6 mm, 
and 22 oc. 

And don't forget another peculiarity of ASCII as an in
ternational alphabet: (1114) is absolutely not defined as a 
"decimal point" (nor is it defined as " period", which in 
the United Kingdom is " full stop" ). For most of the rest 
of the world, the comma (1112) is the decimal marker, and 
the period is used to mark off threes. That's why the recom
mended practice tor marking off threes is to use the 
space, not either comma or period. E.g ., " 1 234 567 mm" . 

To save y.ou the bother of looking up the standards for 
use with lim ited character sets, here is the algorithm: 

1. If you have ASCII with both cases of alphabet, the 
three missing symbols are handled as: 

ohm for Q 
Cel (initial cap) for oc 
u (lower case) for 1.1 (micro) 

2. If you have only one case of alphabet (either upper 
or lower), use it, and these three replacements 
remain as: 

OHM ohm 
CEL or eel 
u u 

And in addition : 
S (siemens) 
h (hour) become 
t (tonne) 

Examples: 
16 UOHM is 16 1-lQ 

373.15 K = 100 Cel 

SIE 
HR 
TNE 

or 
sie 
hr 
tne 

Notice that no plurals are used in symbol combinat ions 
- MICROOHMS, but UOHM. 

ASCII AND KEYBOARDS 
Technically, a keyboard is an ASCII keyboard if it gen

erates the proper codes for the full set of ASCII graphic 
and control characters. Moreover, none of the graphic 
characters should have any control properties. 

There are many types of special keyboards - Dvorak, 
a two-sided one used like an accordion with the hands in 
a vertical plane, Touch-Tone and its derivatives, etc. 
There are no formal standards to re late these keyboards 
to ASCII. For typewriter-style keyboards, however, there 
are two versions given in the American National Stan
dard. One is derived from the usual electric typewriter 
keyboard, the other is called the " bit-paired" keyboard. 
Only the bit-paired keyboard will be shown and discussed 
here, because the other form is the subject of proposals 
for extensive change due to the growth of Word Pro
cessing . ANSI Committee X4A12 is studying this now. 

The bit-paired keyboard was designed for minimum 
circuitry cost. Thus the "at" symbol (410) is paired with 
the accent grave (610), " A" (411) with " a" (611), and " + " 
(2111) with " ;" (3111 ). Thus the shift key affects each 
other key by only a 1-bit change. 

This keyboard is shown in Figure 9. It is the inter
change keyboard of ECMA-33. The numbered arrows key 
to the notes on changes that would make this ECMA 
keyboard into the ANSI keyboard for ASCII. It is also 
equ ivalent to the keyboard of ISO Standard 2530-1975 
(Footnote 2). 

Notes for Figure 9 
1. For and ANSI keyboard, this key is put to the 

right of the circumflex key, on the top row (see 
Note 6). The Shift Key is put in its place. 

2. If this key exists and is available, the ECMA and 
ISO standards put the underscore here, remov
ing it from the "zero " key. 

3. The ANSI keyboard of course puts a "$" here in 
place of the international currency symbol. 

4. This is where the underscore is removed for the 
48-key keyboard (see Note 2). 
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5. Here ECMA and ISO show the "overline" instead 
of the "tilde." It 's a question of styling. 

6. The ANSI keyboard has the reverse slash and 
vertical bar here, rather than between the shift 
key and "Z" (see Note 1 ). 

7. The ANSI keyboard specifies the underscore 
here, in both shifts, rather than the positions 
shown as options in Notes 2 and 4. Practically 
no keyboards follow this. In fact, as I am enter
ing this text, this is the only key where my Info
ton Vistar deviates from the ANSI standard. It 
has Line Feed there, with Return to its right- a 
very sensible arrangement. 

Customarily, the Control Key is also tied to bit-pairing in 
such keyboards. The standards recommend that charac
ters created in combination with the Control Key should 
use the graphic key in sticks 4 or 6 units higher. Thus 
" X" (518) or " x" (718) in combination with the Control Key 
produce CAN (1/8). Unfortunately this also means that 
Controi-C generates ETX (0/3). And whereas Controi-X as 
CAN is used frequently, to erase an input line of text , 
ETX is not often wanted . Yet it is a common miskeying 
to hit C rather than X. In many timesharing systems you 
will get a disconnect rather than a line delete. 

Control and Function Keys 
The so-called " QWERTY" arrangement is prevalent 

throughout the world. Even the French "AZERTY" set is 
being considered for change. But on top of these basics 
there are hundreds of keyboard varieties. Some of them 
have "dead keys" (i.e. , the platen or printing element is 
not advanced when they are hit). This avoids having to 
use BS for accented letters, but it also creates difficul
ties in code generation. 

There are some general good practices that ASCII key
boards should follow. To facilitate usage by those exper
ienced with typewriters, all controls not used with type
writers should be located outside the customary touch
typing area. As a specific example, the Break/Interrupt 
key should be located where it is a definite effort to 
reach it (not mixed in with the keyboard). ISO 3244 may 
be consulted for these considerations. 

Function Keys are those that generate sequences of 
more than one ASCII character. Examples are cursor 
keys, Erase-to-EOL, etc. They should be located in spe
cial clusters. Most importantly, they must all generate 
ASCII codes for transmission when in character-at-a-time 
mode. I know of video terminals where the cursors do 
not generate codes, as they should not while in full page 
buffered mode; but they still operate in line mode with· 
out generating codes. In this case the screen is alter· 
able, but there is no way of detecting it in the computer. 

Many keyboards will have some function keys that are 
unlabeled, for do-it-yourself assignment. These should 
also be clustered separately, and generate code se
quences when in line mode. 
ASCII NO DISPLAY PRINTING 

When ASCII characters are displayed, it may be on a 
video screen, paper, or COM (microfiche). 

On the video screen there are a number of methods to 
form the characters, mostly at the manufacturer's pref· 
erence. They are usually at pica (constant-width) spacing 
for economy, so an approximation of graphic qual ity 
(such as typesetting) is not obtainable. When lower case 
is available, the risers and tails extend above and below 
the line for some screens. In others, they fall within the 
boundary lines of the upper case characters. They may 
be shown in inverse video (light background block), or 
highlighted by different brightness or blinking. Controls 
for this work will be taken up in Part Ill of this article. 

For paper copy one usually finds either direct impact 
of a formed letter, or stylus printing. Either method is 
suitable to proportional spacing if desired. Recently 
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there has been a general trend toward using the 7x9 dot 
matrix shapes of ECMA Standard 42 for stylus printers. 
This set of graphics is shown in Figure 10. 

For hard print elements, of course, one can get a near
ly infinite variety of styles and fonts. There are only two, 
however, specifically associated with computers -
OCR-A and OCR-B. "OCR" stands for "Optical Charac
ter Recognition" , meaning that the shapes are so styled 
that a computer-controlled scanner can read the charac
ters as printed on paper, and encode them directly from 
their shapes. 

OCR-A is not suitable for human reading. It 's the fun
ny looking one with the diamond-shaped letter "Oh." I 
won 't dignify it by showing the font here. It was thought 
formerly, with technology of that day, that making 
humans work harder to read letters would make it easier 
and thus cheaper for computers to read them. This argu
ment turned out to be specious, and with today's tech
nology there is no need to use anything other than OCR-B. 

OCR·B is specified in ISO 1073/2, ECMA-30, and ANSI 
X3.49. It is the font shown in Figure 11 . I have it on my 
IBM golfball typewriter at home, and on my daisywheel 
element at the office. So it should be available for most 
hard elements, including the carousel type. 

The first six rows correspond to ASCII sticks 2-7. In 
the first row, the pound and universal currency symbol 
are for replacement as needed. In the fourth row, the 
underline is discontinuous; a continuous form is shown 
in the auxiliary set. This set also contains a matching ac
cent acute instead of single quote, the real circumflex 
(not an up arrowhead), a cedilla, and an " m" of better 
proportion. 0 

lr # £0$ %& I ( ) * +,-. I 
0123456789:;<=>? 
@ABCDEFGHIJKLMNO 
PQRSTUVWXYZ[\J" 
'abcdefghijklmno 
pqrstuvwxyz{l} 

:A:~tEIJNo0U 

§CEij¢8§¥ 
II , " m 

Figure 11. 

Footnotes 
1. With the distribution, ECMA said " ECMA-53 is an attempt to 

improve portability of programs. It links the language char
acter sets defined by the language standards, their coded 
representatives by means of the 7-bit code and the imple· 
mentations on data carriers (punched tape, punched cards, 
magnetic tape and magnetic tape cassettes and cartridges). 
It is a standard of a new type in which already standardized 
features are assembled In a new standardized combination 
aimed at supporting interchange and decreasing implemen
tation dependency." 

2. ISO 2530 is for the alphanumeric area of the keyboard only. 
It is augmented by ISO 3243-1975 - Keyboards for Coun
tries whose Languages have Alphabetic Extenders, Guide
lines for Harmonizations, and also by ISO 3244-1974- Prin
ciples Governing the Pos it ioning of Control Keys on Key
boards. 
The fact that these are " guidelines" and " principles" indi
cate the complexity of the subject. Typewriter manufac
turers now supply over a hundred different keyboard arrange
ments, as their catalog will indicate. 
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BYTE SHDPM # aB 

5.8r 

Annouces: 

Product No 0009 Product No. 0012 

Spherice.iRadius 27 = I" Spherical Radius 15 :t I" rr. .. ,. 
--~-----~ +-----~ 7.97 " -~-------{ +------~ 7.88" 

91nch 
Diagonal 
Filter 

$14~ 
CALL 1-(803)-771-7824 TO ORDER 

OR WRITE 

BYTE SHOP. #3~ 
1920 Blossom St. Columbia, S. C. 29205 

121nch 
Diagonal 
Filter 

100% MONEY BACK GUARANTEE: If you are not happy with this pur
chase from the BYTE SHOP #32- you may returr) it un-used within 5 days 
for a complete refund. ~-o·l~l 

VISA & MASTER CHARGE WELCOME 

If you are bargain hunting, write for our Discounted Clearance Specials. 
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1. Start here 
North Star Horizon 
the applications computer 
Here's the hot one! North Star's hi-performance 
Z-80 computer. Integrated floppy disk memory, 
extended BASIC, double the power of the 8080. 
All you need Is the Soroc and a printer to 
complete your hardware. 
• Z-80 processor 
• fully-slotted motherboard 
• 2 serial & 1 parallel port 
• 16K RAM memory 
• Add'l drive, $425 assld. 
• Add'l 16K memory, $400 assld. 

also available as kit. 
call for low prices 

3. Select your application 
Autoscriber· 
Designed for legal document preparation. 
Ideal for any office where letter typing, 
manuscript and document preparation is a 
chore. The easiest to use, terminal-oriented, 
80 x 24, microprocessor-controlled word 
processor available. Complete user 
documentation {$25 separately). 
• easy to learn 
• unlimited document length 
• extended edit capability 

Bookkeeperr· 
Created by a CPA who was tired of pencil
pushing and long turnaround times. Here's 
a software package that performs virtually 
all basic accounting write-up functions. And 
you control it. Complete user documenta
tion {$25 separately). 
• department and consol

idated statements 
• g/1, chart of accounts 
• payroll earnings & tax 

reports 

2. Add a Soroc 
Soroc IQ 120 
buy now and save $100 
The text editing video terminal with a multiple of 
features. Fully assembled and tested. Upper & lower 
case, 24 x 80 display. 

• 10 key numeric pad & auxiliary port 
• auto repeat, tabbing, addressable cursor 
• field protect with dual intensity 

Rentmasterr• 
Developed by a real estate property 
manager to cut his clerical work by 90%! 
RentMaster is a financial package designed 
to handle all your receipts and disburse
ments. Generate monthly reports for each 
building. Update collection, create check 
deposit log. Complete user documentation 
{$25 separately). 
• monthly owner's statement 
• delinquincies by date 
• tenant/rent worksheet 

on command 

Mailroomr· 
Used by MicroWorld to maintain customer 
mailing lists because it is simple to use, yet 
loaded with flexibility and sophisticated 
indexing. Prints status reports, too! 
Complete user documentation ($15 
separately). 
• manage over 500 names 

per diskette 
• sort and print labels on 

multiple keys 
• give bundle listings and 

postal rates 



SYSTEMS THAT 
WORK FOR YOU 

- ------,--- -~ ~---~-- ····~--
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4. Pick a Printer 
Integral Data Systems Printer 
low cost, professional performance 
Meet the IP-125. Ideal where you need a space-
saving hard copy printer for your office. Micro
processor controlled, uses 8W' roll or fan-fold 
paper. Instantaneous print rate to 100 cps; 
sustained speed of 50 cps. Just 24 lbs. 
• upper, lower case • 7 x 7 dot matrix 
• RS232 serial interface • 256 char. multiple line buffer 

NEC Spinwriter 

Oem Serial Centronics 779 
with tractors 
only from MicroWorld 
Newest and lowest-cost member of the Centronics user
oriented 700 Series printers. The simple alternative to more 
expensive, more complex printers. 
• user-selectable serial and parallel interface 
• tractor feed included 
• 60 cps print speed, unidirectional 
• 80 to 132 char, selectable, per line 

Texas Instruments Impact Printer 
don't wait 240 days from Tl - call MicroWorld for 
guaranteed schedule'"d delivery 
Tl's new 810 multi-copy impact printer. Prints up to 440 lines 
per minute because of its unique look-ahead bi-directional 
feature, controlled by an on-board microprocessor. 
• 150 cps, 11 0 to 9600 baud switchable 
• includes tractor feed 
• RS232 serial interface 

20% faster, 50% longer life, 10% quieter 
. .. than Diablo-type impact printers. Micro
processor-controlled, tractor feed, camera-ready 
print quality, forms control, proportional spacing, 
bi-directional printing, operator-interchangeable 
standard & foreign language type fonts. 
• 50 million char. between failure 
• 55 cps print speed, RS232 interface 
• graphics with 5760 points per square inch 
• rapid snap-in cartridge 
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BACKGROUND 
When Space Byte entered the microcomputer industry, 

the market was virtually undefined. The hobbyist" was st ill 
the primary buyer of micro 's. However, there was a great 
deal of excitement being generated over the possibilities. 
of using the microcomputer in business environments. 

Although the hardware technology existed, there was 
a missing link. The missing link was of course applica
tion software. Without totally user defined application 
software, the micro was destined to be nothi ng more 
than a magnificent toy. 

After analyzing the situation and determining what 
was available, we were able to make the decisions 
necessary to direct the course of our system design. 

We were also adamant about 
providing application software to 

make the machine perform 
for a small business ... 

DEVELOPING THE SYSTEM 
Space Byte was able to capitalize on an outburst of 

technology by the leading semiconductor manufacturers 
- namely the 4K static RAM, which allowed us to pro
duce the first 16K fully static memory on the market. . . 
the 16K Space Byte. ,Shortly thereafter, we introduced the 
Space Byte 8085 CPU, a single card S-100 computer. This 
card is capable of supporting all of the peripherals neces
sary for a disk based business computer which includes, 
CRT, printer and iCOM flexible disk drive system. 

Packaging and software seemed to be our next hurdle. 
We wanted to depart from the normal table top assort
ment of black boxes, terminals, and printers. We were 
also adamant about providing application software to 
make the machine perform for a small business, speci
fically the first t ime user. 

The solutions seemed obvious. The software group 
began writing application modules in BASIC. Simultane
ously, we prototyped a floorstanding mainframe which 
resembled a mini , measuring 30 x 30 x 18. This main
frame was capable of housing up to four 8" disk drives 
and several separate card cages, to support mult i-user 
applications. It was dubbed the " Space Mate." We 
brought it to the personal computing expo in Ch icago, 
last October, and the response was somewhat encour
aging; however, it wasn 't a winner in our minds. 

Although our solut ion to the mainframe was a depar
ture from the competitive norm, it was diametrically op
posed to our product design philosophies of high dens
ity packag ing. There had to be a better answer, but it 
wasn 't at our f ingertips. The applicat ion software writ
ten in BASIC ran very slow, (even with the 50% increase 
in speed of the 8085 processor.) It consumed too much 
memory and it was very difficult to make all of the 
modules interact . Both projects were abandoned. 
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THE SECOND TIME AROUND 
We regrouped . There was only one alternative to the 

applicat ion software and that was to start from scratch 
this time using assembly language. It was indeed an ambi: 
tious undertaking, but the rewards endless. Concurrent
ly, John Munsey, chief of engineering , looked down at the 
stand his Hazelt ine 1500 was sitting on and screamed 
" My God, I've been sitting on it for a year." John had 
come up with the answer to the packaging problem: 
A terminal mounted mainframe which is a high density 
natural , and could only be achieved with a single card 
computer. The aesthetics of the Hazeltine 1500 always 
exci ted us, and the modular term inal mounted main
frame would enhance both its appeal and entire system 
serviceability. Additionally, the mainframe ventilates 
the Hazeltine to provide it with forced air cooling. Mount
ing the iCOM disk vertically on the base of the mach ine 
stand was a natural , keeping it integrated with the com
puter, short of bu ilding it into a desk- that in itself is a 
tremendous cost advantage. 

We prototyped two machines and previewed them at 
Micro Business '78, Pasadena, California, sponsored by 
INTERFACE AGE. The response was staggering, for not 
only was it the only modular business computer at the 
show, complete with application software, it was priced 
at less than half of anything comparable. 

ESTABLISHING THE SOFTWARE 
Although the machine is very aesthetically pleasing , 

the key is the assembly language " BIZPAK." It's short 
for Business Interactive Disk Based Appl ication 86ft
ware Package, and it is supplied free of charge with the 
purchase of a system. We do, however, charge a $10 per 
month - mandatory first year - software maintenance 
contract , renewable yearly. In accordance with the con
tract , Space Byte will provide at 'least two updates per 
year, whether it be a bug fix or the release of a new 
module. Updates beyond the two are provided for a 
modest copying and shipping charge. 

When a business end user makes the decision to pur
chase a computer system, he has two choices available 
regarding software. One, he can buy hardware and hire a 
programmer to write the application package to his spe
cifications, assuming that he is capable of recognizing 
them. Or two, he can accept a " canned" package from 
the manufacturer, and adapt his bookkeeping practices 
to the computer. The latter is the approach we chose to 
offer. We felt this provided a concrete basis for the end 
user to acclimate himself and employees to the use of 
office automation. As with any new bookkeeping sys
tem, there is a certain amount of compromising to be 
done by the user. However, it is very likely that his cur
rent bookkeeping practices will readily adapt to the BIZ
PAK. We recommend that users give themselves at least 
six months to become familiar with the system, before 
augment ing with additional software modules. In the 
event that the user needs some special software written 
to supplement that of the BIZPAK, source listings of the 
file st ructure are provided, to allow a programmer to in
terface additional modules. These additional modules 
may be written in either assembly language or BASIC. 
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When we were devising the architecture of the BIZPAK, 
optimizing the disk system was of spec ial importance. 
Therefore we made special note of how each of the four 
modules: accounts payable, receivable, payroll and 
general ledger - should interact with each other, and 
how the files needed to be structured to accommodate 
this. Using assembly language, it would be easy to write 
a very concise, disk intensive package, that tal ked 
directly to the FDOS intrinsic to the Space Byte 8085 
CPU system monitor. This would virtually protect the 
s.oftware, in that the BIZPAK won 't run on any mach ine 
but the Space Byte CPU. Additionally , we knew that the 
software package had to be entirely user proof. That is, 
it should be self prompting , to allow a complete novice 
to comfortably operate the system. File maintenance 
would have to be transparent to the user, and error 
messages in plain English. Most importantly, if the user 
does make an error, such as having the wrong data disk
ette in the drive, the computer should tell him so, and 
not jump back to the system monitor, destroying the 
data he has just entered. 

Another very important factor is realizing the limita
tions of the microcomputer and its storage capacity. Cer
tainly multi -megabyte disks are available; however, a low 
cost machine must make use of what is available with in 
the price range. It is for this reason that we elected to 
write a report generating system. Within this system only 
open invoices or active accounts are kept on diskette. 
Once an invoice is paid , an appropriate report is gener
ated, and that file is automatically written over. 

With all of these design criteria in mind, the software 
group, under the direction of John Munsey, began crank
ing out code. First, the data base entry and editing por
tion of the BIZPAK were written , allowing for the user to 
enter all of his vendors, customers and invoices etc. Once 
the data base is intact, report generation can be done. 

The BIZPAK program diskette, which resides on Drive 0, 
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contains each of the program modules and help f iles 
with each of the program 's menus. Each module then util
izes a data diskette in Drive 1. Accounts payable, receiv
able and payroll each have a scratch file on the program 
diskette to update the general ledger. Each data diskette 
for both accounts payable and receivable will hold 500 
vendors or customers and 2000 open invoices. Each 
module is interact ive with the general ledger. 

JUST BEGINNING 
The Space Byte modular business computer is being 

marketed through systems houses and a select group of 
computer retailers capable of providing the customer 
with product support such as " handholding," through 
data base entry and hardware maintenance. The hard
ware maintenance is supplemented by Space Byte's over
night exchange policy on system components. ·Space 
Byte also generates the third party hardware mainte
nance contract between the retailer and end user. 

With the addition of the Space Byte 2708/2716 EPROM 
programmer, the modular business computer becomes 
the modular development system, which we feel is one 
of the most cost effective alternatives in the market 
place. We offer two separate operat ing systems, both 
iCOM FDOS Ill and CP/M. Each have many different alter
natives for a high level language, such as FORTRAN-80, 
disk extended BASIC, and the soon to be released 
Microsoft COBOL. 

The t rend in small business is leading towards office 
automation , because it is the most cost effect ive alter
nat ive to accommodate expansion. Even though many 
of the nation 's leading economists project a slower U.S. 
economic growth rate in the next year, many believe that 
the computer industry will not be affected adversely. 
Consequently, the past year has been very eventful at 
Space Byte, and developing a product line to ~eep 
abreast of this fast growing industry has been a satisfy
ing experience for our entire group.D 
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PART 2 - ECONOMIC ANALYSIS OF A 
HYPOTHETICAL SMALL BUSINESS 

This is the second part of a four-part series discussing 
computer implementation in the small business, ad
dressed to the small businessman who often ' is un
familiar with the complexities of computers. The pur
pose is to provide guidance to enable th e businessman 
to evaluate objectively when the computer is eco
nomical for his own needs, and then how to proceed. 

The first two parts discuss questions relating to when 
to implement a computer, and the last two parts discuss 
how to do so. Part 1 presented the concept of differen
tial analysis in the context of a general discussion of 
costs, benefits , and affordability of computer implemen
tation - as reviewed below. Part 2 utilizes these con
cepts to analyze a specific business. Part 3 will discuss 
the selection and optimization of hardware and soft
ware, and Part 4 will describe the actual implementation 
in terms of both capabilities to be utilized and safe
guards to be observed. 

REVIEW OF PART 1 - General Economics of 
Computer Implementation 

The most important review aspect of Part 1 was the 
concept of differential analysis , whereby the projected 
differences in cash flow resulting from the computer im
plementation may be described in comparison to no im
plementation . Definitions of differential revenue, expen
diture, and cash flow were given. Additionally defined 
was the differential accumulated cash resulting from 
the differential cash flow over a specified time interval. 

The general economic effects thus described consi st
ed of a differential accumulated cash which would de
cline to a substantial negative value for several quarters 
as the computer costs accumulated without compen
sating benefits. Subsequently, as benefits became avail
able, the differential accumulated cash would cease de
clining , then reverse itself toward the zero, or amortiza
tion , point , then continue to rise rapidly with time. 

Several especially interesting features appeared in 
the analysis . The most surprising was the realization 
that any delay could have necessary and permanent 
costs , creating a high-risk aspect for the option of NOT 
computerizing . Additionally , the computer was viewed 
as an investment which was necessarily viable in the 
sense of amortizing itself. The only question was one of 
affordability, in the sense of whether the business could 
sustain the first several quarters of negative differential 
accumulated cash. If computerizing were not afford
able, the business would sustain the differential losses 
as an unfortunate consequence of under-capitalization . 

Part 1 also gave a detailed analysis ot the most favor
able conditions of affordability, achieved by an appropri
ate balance of differential revenue and differential ex
penditure. The estimates of optimum hardware costs 
ranged from $7,000 to $10,000, packaged software costs 
were about $2,000, and custom programming costs were 
about $600 per month for a year. The estimates of bene
fits included a saving of 112 to 5 employees and a 2% -
10% increase in gross profits. 

INTRODUCTION TO PART 2 
The concepts , perspectives , and detailed costs and 

benefits described in Part 1 could be extended and applied 
to any small business. An example of such an applica
tion is now given, comprising this part of the series . 

The first section specifies the hypothetical business 
data, such as business activity and financial and tax 
parameters , together with a set of computer costs and 
benefits - all with dollar values. 

The second section differentially analyzes this busi
ness data with the aid of tables and graphs. The specific 
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economic effects upon the business are then evaluated 
in terms of both cash .and non-cash quantities such as 
net worth . 

The third section extends the differential analysis con
?ept to include a complete differential general ledger, 
mcluding differential assets, liabilities, and equity. 

The fourth section describes consideration for apply
ing the analysis to real businesses instead of hypo
thetical ones . Finance costs , credit limits, return on in
vestment , and utilization of capital are discussed , as are 
also the roles of intuition and common sense. 

SPECIFICATION OF THE 
HYPOTHETICAL BUSINESS 

Define the hypothetical business to be a small incor
porated retail store with a quarterly gross receipts of 
$75,000 and with quarterly expenditures, including all 
salaries, amounting to $69,750, leaving $5,250 net profit. 
Let the business revenues and expenditures both grow 
at 2.5% per quarter without the computer. 

Assume that the merchandise inventory is $60,000, also 
growing at 2.5% per quarter, and let $20,000 of this inven
tory be financed at a 15% annual percentage rate. The 
total equity of the business is assumed to be solely non
$3,500. The custom programming will be acquired at 
half time over a period of si x months. 

Additionally, the computer was 

viewed as an investment which was 

necessarily viable in the sense 

of amortizing itself. The only question 

was one of affordability ... whether 

the business could sustain the first 

several quarters of negative differ-

ential accumulated cash. 

Let the business employ five persons for clerical , 
sales , shipping , and bookkeeping duties , each having a 
salary of $600 per month. Suppose also that highly li
quid equity investment funds are used to generate in
terest on those cash reserves that the business cannot 
absorb effectively. At the time of computer installation, 
let there by equity fund reserves of $6,000, an excess 
cash reserve of $1,000, and a credit reserve of zero. 

The costs of computer implementation will be similar 
to those specified in Part 1, except for an economy em
phasis . The hardware cost will be $6,000, and the soft
ware cost will be $1,000. Also assume that custom pro
gramming will be limited to three man-months for a total 
cost of $4,500. The business will acquire the $7,000 
worth of hardware and packaged software on a lease
purchase plan with a 10% deposit and a $175 per month 
payment for three years . The business will exercise the 
purchase option after three years with a payment of 
$3,500. The custom programming will be acquired at 112 
time over a period of si x months. 

The economic benefits expected from the computer 
also will be similar to those discussed in Part 1, except 
that they will become active gradually, at a linearly in
creasing amount, throughout the year interval after 
custom programming is completed . Specifically, it is 
projected that the computer will save labor in invoicing , 
billing , posting , and inventory control - ultimately in 
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DIFFERENTIAL REVENUES 

SALES EFFICIENCY (5% increase in sales @ same overhead) 

NO compu ter WITH computer dilterenliat 
DATE NOTES revenue 
IOTA) 

r e~enue 
cost ol 

overhead prolil revenue cost ol e•pendi iUJe prot it 
(profit) 

upenditure goods sold goods sold 

0 Computer Installation 75000 69750 45000 24750 5250 75000 45000 69750 5250 0 
1 Programming-No Benefit 76875 71494 46125 25369 5381 76875 46125 71494 5381 0 
2 + 78797 73281 47278 26003 5516 78797 4 7278 73281 5516 0 
3 Benef t-l o25% of sales 80767 75113 48460 26653 5654 81777 49066 75719 6058 4 04 
4 Benef t-2o5 % of sales 82786 76991 49672 27319 5795 84856 50914 78233 6623 828 
5 Benef t;3o75 % of sales 84856 78916 50913 28003 5940 88038 52823 80826 7212 1272 
6 Benef t-5o0 % of sales 86977 80887 52186 28701 6090 91326 54796 83497 7829 1739 
7 89151 82911 53491 29420 6240 93609 56166 85586 8023 1783 
8 91380 84984 54828 30156 6396 95949 57570 87726 8223 1827 
9 93665 87108 56199 30909 6556 98348 59009 89918 8430 1874 
10 96006 89286 576 04 31682 6720 100807 60485 92167 8640 1920 
11 98406 91518 59044 32474 6888 103327 61997 94471 8856 1968 
12 100867 93806 60520 33286 7061 105910 63547 96833 9 'J77 2016 
13 103388 96 1 51 62033 34118 7237 108558 65135 99253 9305 2068 
14 105973 98555 63584 34971 7418 111272 66764 101735 9537 2119 
15 108622 1 01019 65173 35846 7603 114 054 68433 104279 9775 2172 
16 111338 103544 66803 36741 7794 116905 70144 106885 10020 2226 

TABLE 1 

LABOR SAVINGS (1 employee) 

co~guter WITH dille;~~ 
DATE NOTES computer revenue 
(OTR) labor cos t labor cost Uaborl 

0 Computer Insta llation 9000 9000 0 
1 Programming-No BP.nefit 9000 9000 0 
2 + 9000 9000 0 
3 Benef t-1/4 person 9000 8550 450 
4 Benef t-1/2 person 9000 8100 900 
5 Benef t -3/4 person 9000 7650 1350 
6 Benef t 1 person 9000 7200 1800 
7 9000 7200 1800 
8 9000 7200 1 800 
9 9000 7200 1800 
10 9000 7200 1800 
11 9000 7200 1 800 
12 9000 7200 1800 

TABLE 2 

3% decrease in 
MANAGEMENT EFFICIENCY overhead @ same 

revenue 
NO computer WITH 

DATE 
NOTES cost of 

computer dillerentlal 
(OTR) revenue goods sold revenue 

e•penditure overhead overhead (overhead) 

0 Computer I n stallation 75000 45000 69750 24750 24750 0 
1 Programmi ng-No Benefit 76875 46125 71494 25369 25369 0 
2 • 78797 47278 74281 26003 26003 0 
3 Be nef t 0 7 5 % of overhead 80767 48460 75113 26653 26453 200 
4 Benef t 1 o 5% of overhead 82786 49672 76991 27319 26909 410 
5 Benef t 2. 25 % of overhead 84856 50913 789 1 6 28003 27373 630 
6 Benef t 3 o 0 % of overhead 86977 52186 80887 28701 27840 861 
7 89151 53491 82911 . 29420 28537 883 
8 91380 54828 84 984 30156 29250 906 
9 93665 56199 87108 30909 29982 927 r--ro· 96006 57604 89286 31682 30731 951 

12 98406 59044 91518 32474 31500 974 
13 100867 60520 93806 33286 32287 999 
14 10 3388 62033 96151 34118 33094 1024 
15 105973 63584 98555 34971 33922 1049 
16 108622 65173 101019 35846 34770 1076 
17 111338 66803 103544 36741 35639 1102 

TABLE 3 
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the amount of one employee. Project also that improved 
inventory management , enabled by an analysis of past 
and present sales , will increase turns ratio by 20% over 
the year interval. Sales management also will improve 
by using an analysis of sales personnel performance 
and advertising effectiveness, together with motiva
tional programs and client follow-ups. Assume that , 
without an increase in overhead, an increase of 5% of 
gross receipts can be efected over and above the normal 
growth of the business without the computer. Addition
ally, it is anticipated that improved task management 
will increase operating efficiency- or reduce overhead 
without affecting sales. This might be achieved through 
elimination of non-essential tasks , through achievement 
of deadlines and payment schedules , and through utili
zation of improved financial strategies enabled by analy
sis of business activity and potentials . Assume that 
overhead is reduced by 3% ultimately, in comparison to 
the non-computer option , without affecting sales. 

These costs and benefits are typ ical of what the aver
age businessman might encounter and expect with a 
computer implementation. The next step is to analyze 
this raw data to evaluate the economic impact upon the 
business and ultimately to determine the affordability of 
the computer. 

ANALYSIS OF THE BUSINESS 
Differential analysis is now applied to this data. As 

discussed in Part 1, differential revenues, expenditures , 
cash flow, and accumulated cash must be ca lculated. 
Such calculations are now presented , supported by 
Tables 1 through 8, and depicted by Figures 1 and 4. 

Differential Revenue 
The major categories of differential revenue, as 

described above, are revenues from improved sales effi
ciency, labor savings , improved management efficiency, 
and increased inventory management - indicated in 
Tables 1 through 4, respectively. In each table is given 
the option of NO-COMPUTER which is used as the base
line against which the WITH-COMPUTER option is 
measured. The date is specified by quarter number, On , 
where n represents the data at the end of quarter n after 
the installation of the computer at 00. 

The sales efficiency table , Table 1, first establishes 
business parameters for the NO-COMPUTER option . The 
revenue increases at 2.5 % per quarter, as specified ear
lier. The net profit is established at 7% of gross revenue 
(5 ,250175,000), and the expenditure therefore at 93 % of 
revenue. The cost of merchandise is 60 % of retail , thus 
cost of goods sold is 60% of revenue. The overhead is 
calculated as the difference between expenditures and 
cost of goods sold . The WITH-COMPUTER option is then 
calculated, with the revenue remaining identical to the 
NO-COMPUTER option until programming is completed . 

As the computer is phased into operation sales effi
ciency increases linearly each successive quarter dur
ing the following year interval. The difference in revenue 
over the NO-COMPUTER option starts with a 1.25% dif
ference at the end of the third quarter (at 03), and ends 
with a 5% difference at the end of the sixth quarter (at 
06). The cost of goods sold is calculated at 60% of the 
improved revenue, and overhead remains identical to the 
NO-COMPUTER option. The expenditure is then calculated 
as t~e sum of overhead and cost of goods sold , whence 
prof1t for the WITH-COMPUTER option is calculated . The 
differential revenue is the improvement in profit from 
using the computer, indicated in the last column . 

The labor savings are presented in Table 2, depicting 
the cost of labor such as clerical, bookkeeping, sales, 
and shipping personnel. At the salary of $600 per month 
for five employees , the quarterly costs are $9,000 with 
the NO-COMPUTER option. The WITH-COMPUTER option 
assumes no labor savings until after custom program
ming, similar to the previous analysis. Also, similarly, the 
labor savings increase linearly throughout the following 
year interval , starting with 1/4 employee at 03, and end
ing with a 1 employee savings at 06. The differential 
revenue is the difference in labor costs for each quarter. 

Table 3 depicts the effects of management efficiency, 
whereby revenues with both the NO-COMPUTER and 
WITH-COMPUTER options remain identical, but whereby 
the overhead ultimately drops 3% from using the com
puter. In this calculation , the revenue, cost of goods 
sold, expenditure, and overhead for the NO-COMPUTER 
option are, of course, identical to those of Table 1. The 
WITH-COMPUTER option shows the linear decline in 
overhead over the year interval, starting with a .75% 
decline at 03 and ending with a 3% decline at 06. The 
differential revenue is the reduced overhead resulting 
from computerizing. 

The last differential revenue considered results from 
improved inventory management as depicted in Table 4. 
The inventory at QO is $60,000, and in the NO-COMPU
TER option this amount increases with the growth of the 
business at 2.5% per quarter. The turns ratio is the cost 
of goods sold divided by inventory, or a constant .75 
units per quarter. In the WITH-COMPUTER option , the 
inventory turns ratio is increased linearly, starting with a 
5% increase at 03, and ending with a 20 % increase to 
.90 units per quarter at 06. The calculation of inventory 
is given by the formula (inventory) = (cost of goods sold)/ 
(turns ratio) . The cash released in this process is then in
vested in a highly liquid INVENTORY equity fund return
ing 15% annual percentage rate. This interest income 
represents the differential revenue, since it could not 
have been collected without the improved inventory 
management. Note that , for illustration , the interest on 

20% increase in I 
INVENTORY MANAGEMENT turns ratio 

NO WITH computer di tlerential 
DAT E NOT ES compute• rewenue 
iOTRf inve niO"' ln.entory iM . e-qulty lin tere sl) 

value n lue '"'" 
interC$1 

! 

0 Comouter Insta llation 60000 60000 0 0 0 
1 ProaramminC!- No Bene f it 61500 61500 0 0 0 
2 -.- 6 3038 63038 0 0 0 
3 Benef t-5 % turns r a tio 64613 61536 3077 0 0 
4 Be nef t-10 % turns ratio 66229 602 08 6021 11 5 11 5 
5 Benef t-15 % turns r a t i o 67884 59030 8854 226 226 
6 Bene f t 20 % t e rms ratio 69582 57985 11597 332 332 
7 71321 59434 11887 435 435 
8 73104 60920 12184 446 44 6 
9 74932 62443 12 489 457 457 
10 76805 64 004 128 01 468 468 
11 78725 65604 13121 48 0 480 
12 8 0693 67244 13449 492 49 2 
13 82711 68925 13786 504 504 
14 84778 70648 14130 517 517 
15 86898 724 15 1 4483 530 530 
16 89070 74225 14845 54 3 54 3 

TABLE 4 
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DIFFERENTIAL EXPENDITURE 

COST OF COMPUTER lease purchase @ $175/month & 6-month custom programming @ half time 
& PROGRAMMING 

~ 
WITH computer 

- ~ NET 
DATE o"- cos ts offse ts to costs difterential 
(QTR) NOTES z E8 expenditure 

8 custom property TOTAL 
expense ta x inveslment depreciat ion 

hard ware software tax deductions In credit credit$ 

0 Computer Installed 
Deposit Paid 0 -700 0 0 -700 0 0 0 700 

1 Lease Payment + 1/2 
Time Proqramminq 0 -525 -2250 0 -2775 +694 0 0 -2081 

2 0 -525 -2250 0 -2775 +694 0 0 -2081 
3 0 -5 2 5 0 0 -525 +131 0 0 -394 
4 lr 0 -525 0 0 -525 +131 0 0 394 
5 lease payments 0 -525 0 0 -525 +131 0 0 -394 
6 0 -525 0 0 t-525 +131 0 0 -394 
7 0 -5 2 5 0 0 r-525 +131 0 0 -394 
8 0 -5 2 5 0 0 r-525 +131 0 0 -394 
9 0 -525 0 0 r-525 +131 0 0 -394 
10 0 -525 0 0 r-525 +131 0 0 -394 
11 0 -525 0 0 525 +131 0 0 -394 
12 r 0 -525 0 0 525 +131 0 0 -394 
13 Pur. Option+Maint. 0 -3 575 0 -32 -3607 +27 +70 +53 -3457 
14 Maintananc e 0 -75 0 -32 - 107 +27 +70 +53 +43 
15 0 -7 5 0 - 32 - 107 +27 +70 +53 +43 
16 .. 0 -75 0 -32 - 107 +27 +70 +53 +43 

TABLE 5 

the sum in the equity fund is collected in each quarter 
succeeding the deposit quarter, rather than in the 
deposit quarter itself. 

Differential Expenditure 
The differential expenditures are limited to one cate

gory in this hypothetical business - the direct cost of 
acquisition of the computer capability , as depicted in 
Table 5. Both hardware and custom software are included. 

At this point , plus and minus signs have been intro
duced. The convention used here , and throughout the 
discussion, is that a plus sign indicates a flow of cash or 
equity into the business from the outside world , ir
respective of the labels or column headings. A minus 
sign represents the opposite flow from the business to 
the outside. 

The NO-COMPUTER option simply consists of zero 
entities , emphasizing the fact that it is a baseline refer
ence. The WITH-COMPUTER option assumes a lease
purchase arrangement for the hardware and packaged 
software. The deposit is $700, and monthly lease pay
ments are $175 per month. After three years , the opt ion 
to purchase is exercised with an extra payment of $3500 
such that this sum plus the initial deposit represent the 
$4200 depreciated value of the computer after three 
years . The custom programming is paid over a period of 
six months at the half-time rate of $750 per month. (The 
$600 per month rate specified in Part 1 was based upon 
a longer contract .) 

Note that the lease payments and programming costs 
were considered expenses for the purposes of tax deduc
tions, as shown in table 5. The business is assumed to 
be in an effective 25% tax bracket. Also note that an in
come tax investment credit of $280 is taken at the time 

of purchase of the computer, spread over the four follow
ing quarters. Similarly taken are depreciation credits. 
After purchase, additional expenses are incurred for 
property tax and maintenance, although these are re
duced as expenses by the 25 % tax rate . 

These computer acquisition arrangements are illus
trative of one choice among a variety of possibilities, 
such as outright purchase, financed purchase, leases 
without purchase options, and leases with other time 
periods . Alternative custom programming options may 
include different total amounts of programming and 
pacing . Such choices are determined by questions of af
fordability , of optimizing impact upon accounting 
ledgers in both the short term and long term , and of 
other more subjective factors. Tax considerations may 
be especially important, as, for example, the fact that 
custom programming may be considered a non-tangible 
asset to build equity, rather than an expense . 

Differential Cash Flow and Differential 
Accumulated Cash 

The foregoing calculations of differential revenues 
and expenditures are summarized in Table 6 and Figures 
1 and 2. Note that the differential cash flow and differen
tial accumulated cash resemble their generalized 
counterparts in Part 1, except that they now represent a 
specific business with real projections and that they 
have a faster amortization . 

The differential revenues listed in Table 6 are taken 
from Tables 1-4. The sum of these quantities is then 
calculated and reduced by the 25% tax rate to be con
sistent with the differential expenditures taken from 
Table 5. The differential cash flow is the sum of differen
tial revenue and expenditures , observing the sign con-
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DIFFERENTIAL CASH FLOW & 
DIFFERENTIAL ACCUMULATED CASH 

DIFFE REN TI AL REVENUE di lleren lla l 
e~pendi ture 

OATE NOTES 
tOTAl 

anag£JTl ent mwenl ory 1. TOTAL sales labor 
TO TAL e llrcre ncy savings e ll ic rency :nanagemen,l l e~!.!~·· 

0 Ccmou t cr In s tal l ed 0 0 0 0 0 700 
1 Lea se• _._ l / 2 t i me --· :':0 Be nef i t () 0 0 0 0 20 81 
2 + 0 0 0 0 0 2 081 
3 Le<1 se + Be ne f i t s 4 04 450 20 0 0 792 394 
4 8 2 8 90 0 4 1 0 115 1 68 9 394 
s 1 2"12 l35 0 630 2 26 26 09 39 4 

~ !-------1----· 
1739 1 8 00 86 1 332 354 9 - 394 

7 17 83 18 00 88 3 4 2 5 36"1 6 - 394 
8 18 27 1 8 00 9 0 6 446 ' 37 34 394 ---
9 1 8 74 1 80 0 927 4 57 37 94 -· 39 4 
10 19 2 0 1 8 00 951 468 3R5 4 39 4 
11 196 P. 1 8 00 974 4 8 0 39 17 394 
12 2016 1 8 00 9 9 9 4 92 398 0 - 394 
1 3 Pu rc ha s e + Ma in t . 2068 1 8 00 1 02 4 5 04 504 7 - 34 57 

~4 
<'l r.d Be nefits 
Na ir. t. + Be nefit s cl19 18 00 104 9 517 4114 4 3 

1 5 2 1 7 2 1. 800 1 076 53 0 418 4 43 
16 .. 222 6 1 8 00 1102 5 4 3 42 53 4 3 

TABLE 6 

ventions already stated . The differential accumulated 
cas h is a cumulative total of cash flow. It is assumed 
that this accumulated cash is invested in a GENERAL 
PURPOSE equity fund returning an interest at 20 % APR. 
Note that this is a higher return than the INVENTORY 
equity fund because of less stringent requirements o f li 
quidity. For each quarter, the equity fund interest is 
calculated on the cash accrued in th e previou s quarter 
and is then reduced by the 25 % tax rate before being 
entered into the table. This net interest after taxes is 
then used to create a corrected version of the differen
tia l accumulated cash. 

The cost of delay is calculated by comparing the accu-
mu lated differential cash with the identical quantity de
layed by two quarters. The comparison is calculated 
such that a plus sign indicates a cash surplus by DE
LAYED computerizing , and minus s ign indicates a cas h 
deficit , as depicted in Figure 3. In this example, the cos t 
of delay exceeds $5,000 per quarter of delay - evalu
ated after four years . 

The net profits after taxes are shown in Tabl e 7 and 
Figure 4. The profits of the NO-COMPUTER option are 
taken from those of Table 1, then redu ced by the 25 % 
tax rate to be consistent with the differential cas h flow 
in Table 6. The WITH-COMPUTER option is calculated 
by adding the differential cash flow , equity fund in
terest, and NO-COMPUTER profits . Note that net profits 
are nearly doubled in this business with the computer. 

The equity fund interest was not included in the dif
ferential cash f low, since its calculati on utilized the dif
ferential cash flow itself. A new differential cash f low 
cou ld be defined, of course, to include the equity fund 
interest - but this would create the same differenti al 
accumulated cash as the corrected accumu lation in 
Table 6. 
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dit1 eren l ial 
cash 
I lo w 

- 7 00 

2 081 
- 208 1 
+3 9 8 
+1295 
+22 1 5 
+3 1 55 
+32 82 
+3340 
+340 0 
+346 0 
' 35 2 3 
+3586 
+5 90 

+41 57 
+4 2 27 
+4 296 

DATE 
(QTR) 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

GP 
equi ly di l terent la l ditle re ntial 

ditlerent ial lund accumulaled accumulated cos! 
accumulated interes t cash cash o l 

ca s h pre vious including delayed delay 
qu;uter intere st 2 quarten 

mcl. ta• es 

- 7 l• O 0 - 700 0 +100 

278 1 26 28 07 0 2 8 07 
4862 104 4 99 2 700 4 2 92 
44 65 - 182 4 7 7 8 - 2807 19 7 1 
31 7 0 1 67 3650 - 4992 1 342 

- 955 -l EI - 1 55 4 -4 77 8 - 3224 
+22 00 - 36 +1 565 -3650 - 521 5 
+ 5482 +83 +49 30 -1 554 64 8 4 
+ 8822 +206 +8 476 +156 5 - 6 91 1. 
+12222 +331 1 22 0-/ +49 30 - 7277 
+15682 +4 58 1 6125 . +8 4 7 6 764 9 
+192 05 +588 1+20 236 +12207 - 8029 
+22 791 +720 1+2 4 542 +1 6125 - 84 17 
+ 2 33 8 1 +855 ft2 ')98 7 1 +2023 6 -5751 

+275 38 +8 77 310 21 +2454 2 - 6479 
+3 1 7 65 +10 3 3 1+ 36 28 1 +259 8 / 10 794 
+ 36 061 +1191 4l7 68T +31021 10 ~ 47 

PROFITS 
NET PROFITS 
AFTER TA XES % change 

(rt 25 % in 
WITH net 

NO computer profit s 
co mputer (incl. interest) 

3938 3238 -18 % 
4036 1929 -52 % 
4137 1952 -53 % 
4240 4456 +5 % 
4346 5474 +26 % 
4455 6551 +47 % 
4566 7685 +68 % 
4680 8045 +72 % 
3797 8343 +74 % 
4917 8648 +76 % 
5040 8958 +7 8 % 
5166 9277 +80 % 
5295 9601 +81 % 
5428 6873 +27 % 
5564 10598 +90 % 
5703 10963 +92 % 
5845 11332 +94 % 

TABLE 7 
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The equity fund technique represents an extension of 
differentia\ analysis to include cash equity other than a 
mere bank account, and also includes the concept of ac
tive cash manipulations. The differential accumulated 
cash must be either absorbed or supplied by the cash 
equity of the business, depending upon sign. The equity 
fund is ideal for this purpose so that interest may be lost 
or collected at an APR of 15% to 20% or higher. In real
ity, this equity fund may take the form of various financ
ing arrangements , investments in stocks and bonds , re
payment or utilization of business loans, or investment 
in the business itself. In this example, the business 
return on investment is 52.5% . If the business could ab
sorb capital with maintenance of its ROI, then it could 
be considered as an available equity fund with a 52.5% 
APR, replacing the 20% equity fund used in this 
analysis. Indeed, one activity of business is the use of a 
negative equity fund (business loan) to generate funds 
to invest in another equity fund at a higher return (the 
business itself). 

A complete projected differential 
general ledger may be created, as 

also may be a complete differential 
business with its own set of double

entry journals including accounts 

receivable, accounts payable, 
general ledger, and inventory. 

A further extension of differential analysis to non
cash quantities is considered with the equity of the 
computer after purchase at 013, as portrayed in Figures 
2, 3, and"4. This extension is fully developed in the next 
section describing the differential general ledger. 

THE DIFFERENTIAL GENERAL LEDGER & 
DIFFERENTIAL BUSINESS 

The differential analysis explained thus far gives a 
fairly clear picture of the cash impact of implementing a 
computer, and also slightly extends the concept to ac
commodate cash manipulations and equity. 

These slight extensions suggest the possibility of a 
comprehensive differential analysis not only for cash flow, 
but also for assets, liabilities, and equity & net worth . 
A complete projected differential general ledger may 
be created, as also may be a complete differential busi
ness with its own set of double-entry journals including 
accounts receivable , accounts payable, general ledger, 
and inventory. Such differential analyses may be created 
for each option being considered by the businessman, 
evaluating both short term and long term effects upon 
the business. They may be compared or combined in 
any desired manner, creating a powerful tool useful for 
precise comparisons of a multitude of possibilities. 
Sine~ these calculations could become quite complex , 
here IS an example of where the computer itself could 
be employed as a tool for management decisions. 

A differential general ledger is illustrated in Table 8. 
Note that it provides a natural tool for calculating equity, 
mterest , Investment, tax credits , property taxes, depre
ciation , returns on investment, and other subtleties 
which need to be included. The format is far more coher
ent than the Tables 1 through 7, even though the tables 
are sufficient . 

The entries in the differential general ledger are 
chosen to be consistent with the tables. For example, 
note that within each quarter the sum of the GP equity 
fund entries is identical to the differential cash flow of 
Table 6 for the corresponding quarter. The accumulated 
sums throughout the quarters is identical to the differ
ential accumulated cash. If the interest on the GP equity 
fund , entered in the bank account, is included, then the 
corrected differential accumulated cash of Table 6 is 
achieved. The net worth and profits include the equity of 
the initial deposit and computer purchase, consistent 
with Figures 2, 3, and 4. 

The calculations of Tables 1 through 5 are reproduced 
in each quarter individually, as labeled . The NO-COM
PUTER reference values of sales , overhead , and inven
tory- as required in the calculations for each quarter
are taken from the NO-COMPUTER values for the cor
responding quarter listed in Tables 1 and 4. 

Note that the differential general ledger highlights 
certain omissions in the table calculations. One exam
ple is that the interest. on the GP equity fund is entered 
in the bank to be consistent with the tables , but could 
have been entered in the GP equity fund itself- collect
ing interest on the interest. 

As indicated above, the differential GIL can incorpor
ate effects of each quarter upon successive quarters. 
These effects are not easily incorporated into tables. A 
hint of the difficulty can be given by observing that the 
growth rate of revenue in the WITH-COMPUTER option 
in Table 1, for quarters 3 through 6, is not exactly the ex
pected 2.5 % per quarter. Ideally, all costs and benefits 
would be defined self-referentially in terms of current 
operating parameters , ra!_b.er than in terms of an exter
nal reference of unused operating parameters , such as 
the NO-COMPUTER reference used here to calculate the 
WITH-COMPUTER option . In such a case, the sales, ex
penditures , overhead , and inventory all would be accu
mulated quarter by quarter such that all effects of pre
vious quarters would compoundly accumulate, with 
amounts quite different from the NO-COMPUTER option 
as used here. The costs and benefits then would be de
fined in terms of these amounts , rather than by using 
the NO-COMPUTER references. 

However, the description of such a self-referential dif
ferential GIL is beyond the scope of this discussion. 
Fortunately, the extra accuracy of second-order effects 
is negligible except in cases of rapid growth rates , high 
return rates , or high interest rates . A clever use of the 
simpler externally-referenced differential GIL of Table 8 
can accommodate simultaneous and accumulative ef
fects, given proper choice of the external reference. 

One important feature of a differential GIL is that it 
renders the impact of decisions quite visible, not 
camouflaged by irrelevant numbers - it " pulls the sig
nal out of the noise." It also provides the data for 
employing powerful mathematical techniques. Partial 
differential equations may be used to study and opti
mize interactive and combinatorial effects of multiple 
simultaneous options . The calculus of variations may be 
used to determine optimum strategies and timing of 
manipulations as time progresses . 

Although such techniques are much more sophisti
cated than necessary in the small business , they em
phasize the power and potential of the differential 
business concept. 

CONSIDERATIONS FOR SPECIFIC BUSINESSES 
This hypothetical business analysis is an example of 

the method of calculating overall economic effects on 
the assumption that each contributing expected ~ost 
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GRADUAL IMPLEMENTATION 
+ 4000 NO BENEFITS INTERVAL 

+ 3000 

_,---~--~--.z--1 
__ z--J-- I 

o~ I 
I «_'v I 

DIFFERENTIAL + 2000 
--J 0-<- I 

c}' I 
CASH 
FLOW 

1 '?-v I 

DOLLARS + 1000 
--• ~"'-' I 

«_,'<'-«; I 
PER 

QUARTER I «_«- L __ 
Q 2--d3<J' Q4 Q5 Q6 Q7 QB Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q 6 

0 I 

DIFFERENTIAL EXPENDITURE 
-1000 

-2000 

-3000 

DEPOSIT MAINTENANCE 
LEASE PAYMENTS 

-4000 

This graph shows the differential revenue, expensiture, and cash flow indicated in Table 6, in which an assumed 25 % tax com
pensation is included in all calculations. Quantities accrued by the end of each quarter are assumed to be operational through
out the quarter for purposes of defining cash flow and calcu lating interest and return on investment. 

Figure 1. Differential Cash Flow 
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This graph shows differential accumulated cash and equity for the cash flow of Figure 1 plus interest. Quantities accrued by 
the end of each quarter are assumed to be operational throughout the quarter for the purposes of calculating interest and 
return on investment. Note that the initial deposit and the later purchase c reate no equity losses. Without including interest , 
both curves would remain slightly nearer 0 (See Table 6) . 

Figure 2. Differential Accumulated Cash 
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The cost of detay, as calculated in Table 6, is a non-recoverable deficit in differential accumulated cash, which is actually NET 
PROFITS before taxes. This deficit continually deepens as the business grows , emphasizing the high-risk nature of delay . The 
cost of delay exceeds $4,000 per quarter of delay. 

Figure 3. Cost of Delay 
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Net profits after taxes are depicted , assuming a 25 % tax rate , as calculated in Table 7. Equity (net worth) profit s consider the 
initial deposit and subsequent purchase price as tangible assets converted from cas. Note that the net profits in th e computer 
option are nearly double those of the no-computer option . This increase in profits is greater than the differential cash flow of 
Figure 1, since the interest on the differential accumulated cash is additinally included. (See text) 

Figure 4., Net Profits 
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and benefit is already known. The determination of these 
factors is a highly individual matter, depending upon the 
details of the business finances and organizational 
workload and inefficiencies. 

The factors of cost are reasonably well-bracketed in 
total price of hardware and software, as emphasized in 
Part 1, but there are several techniques of computer ac
quisition mentioned earlier, each of which may have 
radically different impacts upon the business finances, 
and may require a preliminary differential analysis to 
evaluate and select the appropriate option. Such a preli
minary analysis, for example, might not include differen
tial revenues which remain unchanged because of un
changing computer capabilities. 

Leasing arrangements are often 

much more affordable 
because of the small initial cost 

of expendable capital and 
minimal effect upon credit limits. 

Among .. the many factors that need to be considered 
in a differential analysis are finance costs, return on in
vestment, credit limits, utilization of capital, taxes, and 
other factors . For example, a cash outlay may be quite 
costly if the business is functioning at its credit limit 
and can absorb capital with maintenance of its return on 
investment. In the case of the hypothetical business de
scribed herein, such a cash purchase would cost an APR 
of 52.5% . Alternatively, a business may finance a pur
chase at less net cost than an outright purchase, if 
financing makes available cash which can be invested 
at a return higher than the financing interest rate. If 
such a purchase contains equity, the equity may in
crease the credit limit of the business for further financ
ing and investment, an effect especially desirable if the 
business is at its credit limit. 

Tax considerations are especially important . For ex
ample, a purchase benefits from investment tax credits 
and depreciation credits, but loses by property taxes, 
actual depreciation costs, cost of capital, and possible 
finance costs. Leasing arrangements are often much 
more affordable because of the small initial cost of ex
pended capital and minimal effects upon credit limits, 
but leasing also bears higher effective interest rates, 
non-availability of investment tax credits (except in spe
cial circumstances), and no depreciation credits . 

In special cases such as custom programming , the 
immediate program purchase has a high initial cost of 
capital , offset by the immediate implementation of com
puter capabilities and benefits. The slow-paced options 
reduce initial capital requirements , but cause delayed 
differential revenue with the possible consequence of 
more costly net cash flow. Other special cases are com
mon - any task which costs a premium to complete 
early, but which also returns benefits early. 

The benefit factors are much more difficult to assess . 
For example, are the sales personnel already highly 
motivated and effective, or will an analysis of their per
formance provide motivation or enable motivational pro
grams? Or, does the business advertise effectively, or 
not at all? What are the possibilities of evaluating return 
on advertising? Is the organization closely knit and tunc-

tional.' or is there lgst effortllnd waste? Are payment 
deadlmes met? Are potential clients ignored through 
lack of records and follow-ups? Are many personnel idle 
p~rt of the time or engaged in low-priority tasks, espe
Cially at 'the expense of more important ones? How 
much effort is expended for keeping books? Is this ef
fort efficient, or redundant? How much inventory is 
dead stock? What items are profitable? Are time or cus
tomers lost by not knowing backorder situations? How 
many accounts are losing money by being delinquent, 
and for how long? How much potential income is being 
lost by insufficient financial analvsis. 

These questions exemplify the kind of thinking which 
must be used to establish the dollar amounts of ex
pected benefits from the computer. They are highly sen
sitive to in~ividual situations, and evaluation requires 
the full .busmess sense, both intuitive and objective, of 
the busmessman. The secret, as illustrated in the fore
going analysis, is to break down the expected benefits 
into small, well-defined, and separate effects, then to 
combine these effects in a differential cash or general 
ledger analysis. 

SUMMARY 
A hypothetical business has been defined, the ex

pected costs and benefits of computerizing established, 
and then the economic results of computerizing have 
been calculated in terms of differential cash flow. In ad
dition to cash flow, the concepts of non-cash flow have 
been introduced via the differential general ledger and 
business, a tool which provides accurate calculations in 
a coherent manner, and which can be extended to accom
modate interactive, combinatorial , and accumulative ef
fects. In other words, the tools of calculation of total 
economic effect have been described and exemplified. 

In addition, emphasis has been given to the intuition 
and creativity requirements of the individual business
man to define and estimate each of the. many factors 
contributing to the costs and benefits of computerizing 
in a manner appropriate to each highly individual 
business . The differential analysis is only as good as 
the accuracy of estimated effects, and only considers 
those manipulations which the businessman creates. 
Analysis evaluates the options, but the businessman 
creates the options to evaluate.D 
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Patents, Copyrights 
and ComPuters By Leonard Tachner 

Patent Attorney 

INTRODUCTION 
There are, possibly, three types of protection for com

puter program related innovations, namely, patents, 
copyrights and trade secrets . I say, " possibly," because 
just how patents and copyrights can be used to protect 
computer programs or systems employing programmed 
computers is still not totally clear, as you will under
stand shortly. Programs do generally receive the protec
tion of trade secrets when they are marketed with con
tract provisions prohibiting disclosure. Table 1 indicates 
in brief form the general characteristics of the three 
types of protection as well as specific considerations 
relating to software. 

Before getting into tile details, it would be useful to 
review these three types of protection in general terms 
so that you will have a better idea of how they differ. 

PATENTS 
In its simplest terms a patent is an agreement between 

an inventor and the public , represented by the Federal 
Government, where in return for a full public disclosure 
of the invention, the inventor is granted the right, for a 
period of 17 years, to exclude others from making, using, 
or selling the invention in the United States . It is a limited 
monopoly designed to encourage a public disclosure of 
inventions so that after the monopoly expires the public 
is free to take unrestricted advantage of the invention. 

The patent act spells out what can be the subject of a 
United States Patent and if something sought to be 
patented falls into one of these categories, it is patent
able if it also satisfies the requirements of Lltility, novelty, 
and non-obvious. Two of the categories of patentable in
ventions that are often involved in cases relating to com
puter programs are processes and machines. For patent 
purposes a process may be defined as a series of steps 
devised for the production of a given result. It need not 
be limited to any particular apparatus. On the other 
hand, a machine is a distinctive means for accomplish
ing certain results and unlike a process is limited to a 
particular apparatus. Although the statute does not spe
cifically set out the subject matter exempted from 
patentability, the courts have, over the years, determined 
that certain classes of subject matter are implicitly non
patentable. These include: printed matter, naturally occur
ring substances, methods of doing business, ideas, sci
entific principles, mental processes, and mathematical 
equations. 

The kind of protection afforded by a patent is very for
midable. For example, someone may be an infringer of a 
patented invention even though he did not copy from 
the patent owner's disclosure but actually invented the 
same thing on his own after the first inventor. Further
more, the defendant in an infringement suit involving a 
patent that is declared valid and infringed, may be liable 
for treble damages, or a reasonable royalty, based on 
the number of products sold which incorporated the in
vention . He may have to pay attorneys fees and is sub
ject to an injunction against continuing the infringing 
acts. However, the statutes regulating the award of 
patents are very stringent and therefore the process for 

obtaining a patent is long, and may be relatively costly 
and complex. It involves careful examination of the in
ventor's concept by the Patent Office Examiner in light 
of all applicable prior art that exists at the time the ap
plication is filed. As an example of the stringent require
ments of the patent laws, if an invention has been of
fered for sale for more than one year prior to the time the 
application for a patent is filed in the United States Pa
tent Office, then the invention is barred from ever being 
patented. 

It usually takes at least one year from the date of fil
ing for a patent to issue and more frequently it takes 
longer, particularly if the examination process involves 
appeals . No patent protection is afforded by having an 
application on file in the Patent Office. No one can be 
liable for infringement of a pending patent applications, 
liability can only arise after the patent is issued . 
Therefore, in the case of patents one has to consider the 
tradeoffs between a relatively high level of protection 
against the cost , delay, and the stringent requirements 
for obtaining a patent. 

COPYRIGHTS 
Although the copyright act owes its existence to the 

same clause of the United States Constitution as the pa
tent law, the type of protection afforded by copyrights is 
significantly different. Copyrights give the proprietor 
the exclusive rights to print , reprint , publish , copy and 
vend a copyrighted work for a period of his life plus 50 
years or 75 years depending on the circumstances of its 
creation. The basic requirement for a copyright is that 
the work be original where the word " original" doesn 't 
mean that the work is novel or unique but that it origi
nates with the author. The Constitution limits the copy
right to the writings of an author. However, the copy
right laws have been applied to a variety of categories of 
works far broader than we would ordinarily ascribe to 
the meaning of the term writing . For example, in addi
tion to the usual works which we would consider writ
ings , such as books, periodicals , newspapers and the 
like, the copyright also protects musical compositions, 
maps, works of art , photographs, motion pictures, photo 
plays, and sound recordings. The copyright act provides 
for several categories of momentary recovery , injunctive 
relief , and even impoundment and destruction of the in
fringing work in appropriate circumstances. 

One important thing to keep in mind in differentiating 
between copyrights and patent righ ts, is that in effect, 
copyrights only protect the form of expression of a con
cept, not the concept itself. In other words , if you were 
to write a book describing an invention, the copyright 
would give you the exclusive right to make copies of 
that book. However, anyone reading the book could 
make use of the invention itself irrespective of the copy
right . Thus, ordinarily a copyright cannot be relied upon 
to adequately protect an invention. However, as we all 
know in the case of programs, the form of expression 
takes on some special significance as compared to 
other ordinary writings and in that case a copyright may 
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Table 1. Characteristics of Protective Mechanisms 

General Considerations 
1. National Uniformity 

2. Protection Effective Upon 

3. Cost of Obtaining Protection 

4. Term of Protection 

*5. Cost of Maintaining Protection 

*6. Cost of Enforci ng Rights 
Against Vio lators 

7. Availability of (a) Statutory 
Damages (b) Attorney's Fees 
From Infringers 

8. Protection Lost by 

Software Considerations, Including 
Effects of Subcommittee Proposals 

9. Consistency with other copy
right areas 

10. Availability of protective 
mechanism for some programs 

*11 . Universal Avai lability of protective 
mechanism for all programs 

12. " Process " protectable 

13. Suited to Mass Distribution 

Copyright 
yes 

creation of work 

nil 

life plus 50 years 
or 75 years 

nil 

moderate 

a. yes 
b. yes 

gross neglect 

yes 

yes 

yes 

no 

yes 

COMMENTS WITH RESPECT TO STARRED ITEMS IN THE TABLE 
Item No. 

Patent 
yes 

successful 
prosecution of 

app lication 

moderate 

17 years 

nil 

moderate 

a. no 
b. yes 

unsuccessful 
litigation 

no 

yes 

no 

yes 

yes 

Trade Secrecy 
no 

entrance into 
contractual 
re lationship 

moderate 

possibi l ity of both 
perpetual protection 
and termination at 

any time 

significant 

higher 

a. no 
b. no 

disclosure 

no 

yes 

no 

yes 

no 

5. Once copyright or patent is secured, it costs little or nothing to keep it in force; on the other hand, expensive secur
ity measures must be taken to avoid losing a trade secret. The cost of this security is, of course, passed on to the user. 

6. Copyright and patent infringers in some instances can be persuaded to comply without the institution of a law suit. 
If litigation is necessary it may be expensive, but in copyright and patent cases attorney 's fees may be awarded to 
successful pl(\intiffs . At trial the proprieter bears the burden of proving that the trade secret is valid ; in patent cases 
there is a presumption of validity and in copyright actions a registration certificate is prima facie evidence of the 
copyright's validity . The proof of the validity of a trade secret may be expensive and difficult , as it almost necessar
ily involves the retention of expert witnesses . Although such witnesses may be needed in copyright and patent , 
in those cases there will have been at least some compliance with federal law regarding public notice of claimed 
rights before the lawsuit is initiated . A suite to enforce a trade secret , even though successful , may destroy the 
secret if it is offered into evidence and becomes part of the public record of the trial. 

11 . Only those programs which are truly novel and nonobvious may be patented. Trade secrecy is, of course, unavai lable 
when the contents of a program have been disclosed. 
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afford certain effective protection. 
One further distinction compared to patent rights is 

that a copyright does not protect against others who 
come up with the same form of expression for their con
cept. Thus, if someone independently and without copy
ing produces essentially the same end product, that is, 

. the same writing, he will not be an infringer of your copy
right and in fact he could obtain a copyright of his own 
which he could then sell or license to others. Under the 
patent law, only the first inventor can obtain the mono
poly rights afforded by patents, and later inventors, even 
though they invent independent of any knowledge of the 
first inventor's efforts, will be infringers. 

TRADE SECRET 
A trade secret is commonly defined as any formula, 

pattern, device, or compilation of information, which is 
used in one's business and which gives one an oppor
tunity to obtain an advantage over competitors who do 
not know or use it. 

When a court is confronted with a trade secret case it 
has basically two inquiries to make, namely: 

1) Whether there really is a secret in the first place, and 
2) Whether there exists any duty on the part of the 

person who learns the secret not to use or dis
close it. 

Although some cases suggest that the secrecy in a 
trade secret case must be absolute, that is, the secret 
must be known only to the owner; these decisions are in 
the minority. The majority of decisions indicate that ab
solute secrecy is not essential but only a substantial 
element of secrecy must exist so that there would be 
difficulty in others properly acquiring the information. 
There is no· current federal trade secret law, however, 
many states including California, have adopted trade 
secret theft statutes. Unlike patents and copyrights 
there are no formal requirements of trade secret protec
tion ; i.e., no forms to fill out and no administrative agen
cies to deal with . However, in order to be in a position to 
show that an alleged trade secret was actually a secret 
i~ may be necessary to invest a great deal of money: 
t1me, and effort, to prevent its inadvertent disclosure. 

Courts often find that trade secret protection is not 
justified because of a lack of genuine secrecy resulting 
from laxity on the part of the would -be owner of the trade 
secret in keeping the subject matter from disclosure. Of 
course, even the most thorough system of secrecy main
tenance cannot insure the continued existence of a trade 
secret since if others acquire the secret information by 
proper means and it thereby becomes generally well
known , it is no longer protectable. For example, if 
through independent efforts of others the information 
becomes known to them and they make it public, it is no 
longer protectable. Similarly, if you sell a product wh ich 
you regard as protected by trade secret law and others 
who buy it use it to reverse eng ineer and discover the 
basic technology upon which the product is based, the 
secret status of the information is lost. Furthermore 
there may be some type of publication or inadvertent 
disclosure in which the trade secret status of the infor
mation is forever lost. 

Accordingly, trade secret protection is on the opposite 
side of the spectrum from patent protection. It 's rela
tively easy to obtain in most cases, since it only 
depends on actual secrecy and confidential relation
ships such as those derived either through employment 
or by contract. However, it is very risky and protection 
may be lost for a variety of reasons. 

PATENT FORMAT AND PROCEDURE 
The patent application has three major components , 

including one or more drawings which describe the in-

vention, and a detailed description of at least one em
bodiment of the invention which describes the best 
mode of practicing the invention as contemplated by the 
inventor. (This description, according to the law, has to 
be in such full , clear and concise terms as to enable one 
skilled in the art to make and use the invention.) Finally, 
the patent must have one or more claims. In each claim 
the inventor indicates in a single statement what he 
regards as the essential elements of his invention that 
differentiate it from all the prior art. 

When the patent application is filed in the Patent Of
fice, it is sent to an examiner who has been assigned to 
the technology to which the invention pertains. He per
forms a patent search in an effort to determine whether 
or not the invention satisfies the statutory requirements 
of being novel and unobvious. In order to satisfy the 
novelty requirement , it is necessary that nothing identi
cal to the claimed invention have been publically known 
before the invention by the patent applicant. However, 
the unobviousness requirement is a much more subjec
tive question and has been the source of much difficulty 
in both the Patent Office and the courts. Basically, the 
invention cannot be a mere obvious extension of the ex
isting art to one having ordinary skill in the relevant 
technology. 

If the patent examiner rejects the claims in the patent 
application, ordinarily the patent attorney prosecuting 
the patent application either amends the claims to over
come the art cited by the examiner or argues with the ex
aminer that his interpretation of the differences be
tween the invention and the prior art is incorrect and the 
patent should be issued. If the examiner persists in his 
rejection of claims beyond the point where the attorney 
feels an amendment is justified, an appeal may be taken 
to the Board of Patent Appeals in the United States Pa
tent Office. On the average, approximately one third of 
the appeals to the Board result in a reversal of the ex
a~iner. If the Board affirms the examiner, the patent ap
plicant may then appeal to a higher authority outside the 
Patent Office. Virtually all appeals are taken to the Court 
of Customs and Patent Appeals (CCPA) since it is gener
ally felt that this court is the most knowledgeable in pa
tent matters and is more likely to give an independent 
judgement based upon its own interpretation of the pa
tent laws and the applicant's disclosure and claims. 

PATENTS AND COMPUTER SOFTWARE 
Up until about 1969 court cases relating to patents 

and applications involving computer program inven
tions were more or less categorized as mental step 
cases ; the leading case up until that time being In re 
Abrahms. Abrahms was commonly interpreted as indi
cating that mental steps could be included in a process 
claim but that the novelty of the invention could not de
pend solely on the mental steps. In 1969 the CCPA 
decided In re Prater and Wei. The patent application in
cluded method and apparatus claims directed to identi
fying constituent gases in a mixture by a novel solution 
of equations derived from spectrographic readings. The 
application disclosed an apparatus for carrying out the 
invention and also suggested that a digital computer 
might be used. The problem arose because certain ele
ments of the claim that could be accomplished mentally 
or with pencil and paper were not necessarily linked 
with any specific apparatus . The CCPA has first held 
that steps which could be performed mentally can be in
cluded and relied on for patentability if an apparatus 
such as a digital computer is disclosed in the specifica
tion to perform the method. In the 1969 Prater case the 
court held that method claims reciting purely mental 
steps are non-statutory, where " purely mental " corres
ponds to the absence of any express claim limitation for 
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performing the method step other than mentall y or by 
pencil and paper. 

In another 1969 case, In re Bernhardt and Fetter, the 
CCPA again ruled on a case involving computer program
ming steps. The invention related to aufomatically mak
ing two dimentional drawings from data defining an ob
ject in three dimensions. Novel equations were disclosed 
and claimed as a computer program to respond to signals 
defined by the equations. The court ruled the claims to 
be statutory, finding that the specification of a digital 
computer in the claim was adequate apparatus to pre
clude reading on mental steps. In effect the court was 
holding that one could rely on a mathematical formula 
for novelty. The claim limited the formulas to use in a 
stated machine since the effect was not the patenting of 
the new equation , but only a computer programmed to 
use the equation in a certain way. 

In 1970 the CCPA decided In re Mahoney. The inven
tion related to a method of using framing bits to syn
chronize a digital bit stream. Although the specification 
disclosed logic circuits for operating on electrical sig
nals, the claims recited this step using the word " bits." 
The Patent Office rejection was based upon its interpre
tation of the word bits as being related to not merely 
electrical signals but to mental steps as well. The court 
found the claims reciting operations on bits as being 
statutory subject matter because the patent applicant 
showed in his disclosure that he regarded his invention 
as applying to electrical signals. 

In 1971 the CCPA decided the In re Benson case in 
which the invention related to a method for converting 
BCD data to binary data. The court found that to be sta
tutory subject matter, although the claims included lit
tle or no physical apparatus associated with the method 
steps. The Patent Office sought and obtained review by 
the Supreme Court of the United States . Before the 
Supreme Court had a chance to render its decision in 
Benson, the CCPA considered the In re Mcilroy case in 
which the rejected claims defined a method for retriev
ing data from a memory using indirect addressing . The 
Patent Off ice had rejected the claims on the premise 
that only machine implemented methods can be statutory 
and that the claims of Mcilroy didn 't require machine im
plementation . The CCPA reversed holding that the 
machine implementation vs mental implementation was 
not a determinative dichotomy in deciding whether a 
method claim was statutory and held that a process hav
ing no practical value other than enhancing the internal 
operation of a digital computer was statutory. 

In November 1972, the U.S. Supreme Court decided 
Gottschalk vs Benson reversing the decision of the CCPA 
and holding that the claims to a method for converting 
from BCD to binary were non-statutory subject matter. 
Unfortunately, the Supreme Court 's decision in the Ben
son case was ambiguous as evidenced by the many con
flicting interpretations of that decision . The major com
puter hardware manufacturers and their representative 
associations, who do not want patents granted on pro
grams for their machines, interpret the Benson decision 
broadly as a proscription on patents for software and 
software related inventions. Software development firms, 
on the other hand, advocate patent protection for their 
" inventions" and interpret the Benson decision narrowly 
as applying to only the specific facts of that case. 

The judges of the United States Court of Customs and 
Patent Appeals are also split in their interpretations of 
the Supreme Court decision in the Benson case, but the 
majority has apparently sided with the software people 
by interpreting the fundamental rationale of Benson to 
be merely that a method encompassing all practical use 
of a mathematical formula and the involved algorithm 
constitutes non-statutory subject matter. 

In a series of software related cases decided after the 
Benson decision, the CCPA has apparently begun to set 
guidelines for software related inventions. In In re 
Johnston, the invention related to an automatic finan
cial record-keeping system including a digital computer 
claimed as a record keeping machine system. The CCPA 
reversed the Patent Office's rejection based on the 
question of patentable subject matter holding that a 
machine system is within the technological arts and is 
statutory subject matter and further, that the claims in 
apparatus form do not encompass a law of nature, a 
mathematical formula, or an algorithm. The Supreme 
Court reversed the CCPA deciding that the invention was 
obvious in view of the prior art , but expressly declined 
to consider the patentable subject matter question. 

In In re Noll , the invention was a raster scan computer 
graphic system claimed as an apparatus. In reversing 
the Patent Office, the CCPA decided that the Benson 
case was limited to method claims and that Noll 's claims 
were patentable subject matter because they were 
drawn to physical structure and not to an abstract law of 
nature, a mathematical formula, or an algorithm. It thus 
appeared that if a computer program-related invention 
could be claimed as an apparatus or machine system it 
would be patentable subject matter according to the 
CCPA. In In re Chatfield , a case decided the same day as 
the In re Noll case, the claims were in method form . The 
invention related to a method for dynamically evaluating 
and re-assigning program priorities in a multi-pro
grammed computer system, however, no program per se 
was claimed . The CCPA held that since the claims were 
drawn to a unique method for improving the operating 
efficiency of a system of machines, they were not drawn 
to subject matter judicially determined to be non-statu
tory, i.e., mathematical problem solving , algorithms, or 
purely mental steps . 

The CCPA went on to state: 
" A patent issuing on Chatfield 's claimed method 
would thus preempt neither the mathematical for
mula nor the algorithms specified in such a patent, 
unless used in the pe~formance of the entire claim 
method. Such a patent would thus not be " in prac
tical effect . .. a patent on the algorithm itself" . . . 
the claimed process does not end with solution of 
a particular equation as in Christensen nor are the 
appealed claims so " abstract and sweeping " as 
those in Benson, being limited to the particular 
operation of a computing machine system as spe
cified in the claims. Thus , the claimed method dif
fers materially and significantly from the invention 
in either Christensen or Benson. We therefore are 
not persuaded to discount Chatfield 's novel con
tribution to the useful arts as outside the field of 
endeavor intended to be encouraged by our patent 
law." 
Following the Supreme Court's Benson decision, the 

CCPA was asked in In re Christensen to decide whether 
a method combining known physical steps with a novel 
equation was patentable subject matter. The invention 
was a method for determining the porosity of sub-sur
face formations by gathering data using several known 
physical steps and then computing the porosity using 
the data in a novel equation . The CCPA decided that the 
several physical steps antecedent to solving the equa
tion did not make the invention patentable subject matter. 

The Patent Office, which has apparently sided with 
those who have interpreted Benson broadly against the 
patenting of software related inventions, has relied ex
tensively on the Benson and Christensen decisions for 
denying patents for computer program-related inven
tions . The Noll and Chatfield decisions of the CCPA 
have, by treating the Benson decision as a narrow one 
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and by greatly limiting the effect of the Ch.rist~nsen 
decision severely limited the grounds of re1ect1on of 
compute'r related cases by the Patent Office. 

Since the Noll and Chatfield cases, the CCPA has 
been called upon a number of times to further deline~te 
guidelines on the patentability of computer related In

ventions. Five computer program-related cases have 
been decided in the past year since the Noll and Chat
field decisions; they are: In re Deutsch, In re Waldbaum, 
In re Flook, In re De Castelet, and In re Richman. . 

The Deutsch invention was a method for controlling 
and optimizing the operation of a system of multi-un.it 
plants, such as oil refineries at different g~owaph1c 
locations. The Patent Office rejected the application as 
being non-statutory subject matter basing its ?ecision 
on its interpretation of the Benson and Chnstensen 
decisions. The CCPA reversed , holding that nothing in 
the methods claimed by Deutsch preempt a mathemat i
cal formula or algorithm for any specific computer pro
gram. The court indicated that if eventually the patent 
issues with the claims on appeal, the formulae, algo
rithms and programs disclosed in Deutsch's specifica
tion would be freely available to all and could be used 
for any purpose other than the operation of a system of 
plants or their equivalent as spelled out in the appealed 
claims. The test the CCPA appeared to use was whether 
or not in consideration of the claimed invention as a 
whole taken in light of the specification , the claims 
reflect any effort to preempt or any resulting preemption 
of a mathematical formula, an algorithm, or a computer 
program. 

In In re Waldbaum, the invention related to a method 
for controlling a data processor to determine the rela
tive numbers of zeros and ones in a data word for the 
specific application of counting the number of busy and 
idle lines in a telephone system. The CCPA found that 
the claims in the patent application could be divided in
to three logical groups, namely: (1) those directed to a 
method specifically applied to counting busy and idle 
lines in a telephone system, (2) those directed to meth
ods for controlling the operation of a data processor and 
(3) those directed to a new use of a stored program data 
processing apparatus . 

The CCPA found that the Benson decision proscribed 
the allowance of the claims in the second and third 
groups because they were so abstract and sweeping as 
to cover both known and unknown uses of the method 
claim, and that even though the two groups of claims 
were limited to the operation of data processing appara
tus, the algorithm involved was not limited to any prac
tical application other than in connection with such ap
paratus and therefore a patent on the claims would in ef
fect be a patent on the algorithm itself. 

Then the CCPA went on to analyze the first group of 
claims and appeared to be saying that they would be 
allowable subject matter when they stated : 

"They would not preempt all uses of the algorithm 
but would preempt only the use of the algorithm in 
calculating the number of busy and idle lines in a 
telephone system. " 
However, the CCPA still considered these claims un

patentable subject matter although its reasoning is not 
particularly clear. The court stated : 

" At the same time it must be recognized that a pa
tent on these claims would , in practical effect, be 
a patent on the algorithm itself- albeit in its lim
ited specific application to calculating the number 
of busy and idle lines in a telephone system, the 
situation is analogous to that before this court in 
In re Christensen where, although the claims were 
limited to a specific application of technological 
significance, they were nonetheless directed to a 

calculation that would have preempted use of the 
algorithm in making the calculation. " 

The CCPA went on to indicate that there was a marked 
contrast between the claims of Waldbaum and the claims 
of Chatfield which were claims to a method of operating 
the machines of a computer system more efficiently. It 
appears that the principal difference relied upon by the 
CCPA in deciding differently in the two cases is, that the 
main Chatfield claim did not include an algorithm, while 
the claims in Waldbaum did include statement equiva
lents of an algorithm. Both inventions related to data 
processing systems per se and not to the application of 
data processing systems to some external control func
tions, such as, in the Deutsch application . 

In In re Flook, the invention related to a process for 
controlling at least one parameter of a catalytic hydro
carbon conversion process in which an alarm value is 
periodically adjusted as a function of the history of the 
actual value of the parameter and the adjustment is ac
complished by some type of computer in accordance 
with a mathematical control equation . Even though the 
main claim recited the mathemat ical equation , the 
CCPA found it to be patentable subjet matter con
trasting it with its Christensen decision because unlike 
the Christensen claims, the Flook claim included recita
tion of a post solution activity, a step in which the solu
tion of the algorithm or equation was applied to a con
trol system. Thus Flook 's claims were unlike those in 
the Christensen case where the CCPA reasoned that 
Benson requires that a claim must include a recitation 
which materially limits the claim to a scope less than 
merely the act of solving an algorithm. 

In two recent decisions, In re De Castelet and In re 
Richman, the CCPA rendered decisions which further 
define the distinctions between patentable and unpat
entable subject matter for claims that involve mathe
matical equations . 

In In re De Castelet, the claimed invention related to a 
method of generating curves from data supplied to the 
computer and in turn using the output to control draft
ing and milling machines. Although the claims did not 
recite the specific equation, the Patent Office took the 
position that an algorithmic process was involved and 
that this was the sole novel aspect of the invention as 
claimed . The CCPA held that even though the computer 
is instructed to transmit electrical signals representing 
the results of the calculations, this does not constitute 
the saving type of post-solution act ivity found in In re 
Flook. The post-solution activity in this case was merely 
transmitting the results of the calculation to an appara
tus and a patent containing such claims, would in ef
fect, be no more than a patent on the equations them
selves. 

In In re Richman the invention related to a method of 
calculating an airborne radar bore si te correction angle 
or velocity component for the aircraft carrying the radar, 
by utilizing a mathematical formula. The fact situation 
was similar to that in the Christensen case in that the 
claim terminated with a mathematical equation with the 
initial steps in the method used for gathering data for in
sertion into the equation. The sole difference between 
the claim in In re Richman and In re Christensen was 
that the antecedent data gathering steps in the Richman 
application were considered unobvious, but the CCPA 
held that a claim to a mathematical expression or its 
equivalent in words is non-statutory subject matter 
despite the fact that there are unobvious antecedent 
data gathering steps. 

Thus , the guidelines that the CCPA has apparently set 
forth seem to be the following : 

1. A claim directed wholly to a computer program, 
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mathematic equation or algorithm per se is not 
patentable subject matter. 

2. A claim presented in apparatus form such as to a 
machine system will probably be treated as sta
tutory subject matter. 

3. If the invention relates to a process involving a 
computer program which improves the performance 
of a data processing system and does not involve 
control of an external non-data processing system, 
the claim may be statutory if the novelty of the 
claim does not depend upon the algorithm per se 
and omits the algorithm in mathematical and state
ment form. 

4. If the invention relates to a process involving a 
computer program for a data processing system 
which is claimed in combination with an external 
system under the control of the computer, it is t hen 
acceptable to include the algorithm or mathemati 
cal equation in the claim as long as there is some 
non-trivial post-equation solution activity in the 
claim and the claim does not end merely with the 
solution of the algorithm itself. 

TRADE SECRETS AND COMPUTER SOFTWARE 
There are various tradeoffs to consider in protecting 

software by means of trade secret laws as compared to 
protection by the patent law. It is likely, for exampl~, 
that protection by trade secret extends to more than IS 
likely to ever be extended by the patent laws. Unlike the 
patent laws which require absolute novelty and unob
viousness over the prior art , under trade secret law the 
extent of the novelty need not be absolute. In other 
words, others may know of the secret , may have devel 
oped it themselves , and yet this may not preclude pro
tection under the trade secret law for the newcomer who 
has also produced a valuable program by investing h_is 
own efforts, or by hiring someone to do so . Another dif
ference is that the trade secret protection may adhere to 
the program or computer related property, n:ore or _les~ 
immediately, whereas patent protection requ1res a Sl~nl
ficant period of time to obtain and one may not bnng 
suite under the patent laws until the patent issues. . 

An additional tradeoff between trade secret protection 
and patent protection is the relative cost. A system for 
maintaining the secrecy of programs and computer pro
gram related inventions has to be established to rely on 
trade secrecy protection and this may involve substan
tial investment for security and the like. Patent protec
tion is moderately costly at the time of filing of the ap
plication and prosecution ?f the applicat_i?n, but once 
the patent issues there is l1ttle or no add1t1onal related 
cost since there are no annuities to maintain the patent 
and no secrecy system to maintain . The requirements 
for patent protection are extremely stringent and the 
judicial interpretations of validity of a patent are 
relatively subjective and for the past ten years or sc 
have appeared to be biased against the patent owner. 
Thus despite the investment there is alw~ys_ the ques
tion of whether or not a particular court will fmd the pa
tent valid and infringed before it will render any type of 
judgement for the patent owner. In trade secr~ts , if ~he 
trade secret property owner can show that the mvent1on 
was indeed kept secret and that the defendant violated 
an implied or express confidential relationship , so th~t 
the defendant has come by the trade secret property 1n 

an improper manner, the court will not be _subject to a 
difficult judgement decision as to the ments of the In-

vention itself. . h" h · b d 
On the other hand, patent protection , w 1c IS ase 

on the philosophy that inventors should be rewarded for 
bringing forth their inventions to the publ1c knowledge, 
does not rely on secrecy. In fact the pa~ent statutes _re
quire that the inventor teach the public 1n clear, conc1se 

and distinct terms how to practice the best mode of the 
invention contemplated by the inventor. The reward for 
this disclosure is a 17 year right to exclude everyone 
else from making, using , or selling the invention, and 
that includes others who make the same invention on 
their own without copying from the patent owner. In 
trade secrecy law, if a newcomer comes across the 
same invention on his own, by independent engineering 
effort , the trade secret owner who first invented the 
same invention cannot stop the second from using it. 
Furthermore, the trade secret is a relatively volatile pro
perty right which can vanish into thin air overnight if the 
secret inadvertently becomes public knowledge, such 
as, by means of independent invention by others, in
advertent disclosure by the owner, or independent 
disclosure by others who are not obligated to the owner 
of the trade secret to keep it in confidence. 

We do know through experience that trade secret pro
tection is readily available for computer programs. In a 
leading trade secret theft case in California, Ward vs 
Superior Court, a service bureau employee was charged 
with theft of a program from a competitor's computer by 
unlawful access through communication lines. The vic
tim of the theft was a time sharing service bureau oper
ating a computer in the memory of which resided the 
program which was the object of the alleged theft. Ac
cess to the system was available to the service bureau 's 
subscribers by dialing the bureau 's unlisted phone 
number and inputting both the customer's site code and 
one of that customer's billing numbers. An employee of 
a competitor service bureau allegedly obtained the 
necessary numbers, accessed the system by telephone 
and extracted the program in question by having it 
printed out at his own location . The California trade 
secret theft statute prescribes gui It for one who, among 
other things , steals , takes away or carries away any arti
cle representing a trade secret or having unlawfully ob
tained access to the article without authority makes or 
causes to be made a copy of any article representing a 
trade secret. The defendant pleaded guilty to theft of 
trade secrets and was sentenced to a fine of five thou
sand dollars and three years probation . In a correspond
ing civil action, the same set of facts gave rise to a judge
ment against the programmer's employer for $250,000 
plus compensatory damages and $50,000 punitive dam
ages. The stolen software was valued by its owner at 
somewhere between $10,000 and $20,000. 

Trade secret protection was given to computer pro
grams in Hancock vs State. Hancock possessed certain 
computer programs of his employer. He was caught try
ing to negotiate with a client of his employer for the sale 
of 59 of the programs. The court had to look to the Texas 
criminal statute for a definition of property but conclud
ed that computer programs were property within the 
meaning of the statute and found Hancock guilty of vio
lating the statute. 

Trade secret protection and patent protection are not 
entirely incompatible. During the period after ~he patent 
application is filed , but before ~he Patent Of~1ce 1ssu~s 
the corresponding patent, the mformat1on disclosed 1n 

the application remains in absolute secrecy in the Pa
tent Office. This period is usually one to two years and 
sometimes longer. During this period , therefore, the in
vention may be treated as a trade secret in contractual 
relationships and in employment relationships. 

COPYRIGHTS AND COMPUTER PROGRAMS 
Although there have been no court tests of whether or 

not computer programs are protect~ble under _the _cur
rent copyright law, the Copyright Off1ce has mamtamed 
a policy of permitting registration of computer p_ro
grams for copyright protection . Under the current policy 
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of the Copyright Office, computer programs will be 
registered it they meet the following requi~ements : . 

1. The elements of assembling , selectmg , arrangmg, 
editing and literary expression that went into the 
compil~tion of the program are sufficient to con
stitute original authorship. 

2. The program has been published with the requ.ired 
copyright notice that is, " copies (i.e. reproductions 
of the program in a form perceptible or capabl~ of 
being made perceptible to the human eye) b~anng 
the notice have been distributed or made available 
to the public." 

3. Copies deposited tor registration consist of two 
complete copies of the program in the form as first 
published . It the first publication was in a form 
(such as machine readable tape) that can~ot be 
perceived visually or read by humans, a v1sually 
perceptible reproduction or description such as a 
print-out of the program must also be deposited. 

4. The Applicant also submits a brief explanation of 
the way in which the program was first made avail 
able to the public, and the form in which the copies 
were published . This explanation is not essential 
in every case, but will generally facilitate examina
tion of the claim for copyright . 

In November 1976 President Ford signed into law a 
new copyright act which took effect on January 1, 1978. 
This is the first major revision of the copyright law since 
1909. One of the purposes of the new act is to draw 
within the protection of the copyright laws new techno
logical advances that could not possibly have been con
templated by Congress at the time it passed the 1909 
law. Congress has established a National Commission 
on new technological uses of copyrighted works, wh ich 
among other things has the responsibility tor studying 
t he manner in which computer programs should be 
dealt with by the copyright law. This Commission has 
established a software subcommittee to prepare a 
preliminary report on the protection of software by 
copyrights. 

The Commission 's final report on the protection of 
software, as well as other new technological possibili 
ties for a copyright protection will be submitted to Con
gress some time during 1978 and it is antic ipated that 
the new copyright act will then be modified in accord
ance with the Commission 's recommendation regarding 
the protection of computer programs. In the interim, 
Congress included a section in the new act which in ef
fect provides that the owner of a copyright in a work used 
in conjunction with automatic systems capable of stor
ing , processing, receiving, or transferring information or 
in conjunctin with any similar device, machine or pro
cess, has no greater or lesser rights with respect to 
such works than those afforded under the 1909 law. In 
other words, Congress decided to leave the copyright 
law, with respect to computer programs, in limbo unti l it 
can make modifications in accordance with the report of 
the National Commission. 

The Software Subcommittee has concluded that the 
new act should include specific provisions calling tor 
copyright protection of computer programs. It bases 
this conclusion on a comparison of the protection avail 
able under patent and trade secret laws and what would 
be available under the copyright law. Insofar as the pa
tent laws are concerned, its preference for copyright 
protection is based principally on the premise that only 
software meeting the rigid standards of novelty and non
obviousness required by the patent law could be patent
ed, therefore, programs not meeting the stringent re
quirements would go unprotected . With regard to trade 
secret protection the Software Committee found its de
ficiencies to be: 

1. Its hostility to the free exchange of ideas. 
2. Its inappropriateness with respect to general-pur

pose programs having a potentially l~rge mar~et , 
since by its very nature a trade secret IS somethmg 
that its owner cannot distribute widely since the 
distribution of each copy of the item makes it in
creasingly likely that a breach in security and loss 
of the secret will occur. 

3. Trade secrecy protection generally becomes unen
forceable through the disclosure of the confiden
tial information to anyone outside the scope of the 
agreement whether the disclosure is intentional , 
inadvertent, or caused by the disclosee of the in
formation. 

4. Each transaction involving a secret program re
quires substantial expenditures to maintain its 
security, thereby, adding considerably to the cost 
of the product. 

5. Each state is free to develop or not develop the 
trade secrecy doctrine as it sees fit. 

On the other hand, the committee finds that copyright 
protection is provided by relatively simple uniform 
Federal laws. Transaction costs associated with copy
rights are small compared to patents and trade secrets. 
Protection is difficult to lose under the new act and 
copyright is designed to protect the proprietor of the in
formation while still promoting the disseminat ion and 
thus development of the art. 

.. .if more explicit protection 
under copyright law were available 

. . . the result would be ... an 

increase in the dissemination of 

computer program information 

to the industry as a whole ... 

There are those who argue that copyright protection 
tor computer programs is unnecessary because the 
software industry is already burgeon ing in a market 
where the availability of legal protection is unclear and 
that infringements of programs are difficult to detect. 
The subcommittee on software argues with respect to 
the first contention that it is not true that the software 
explosion has occurred in the absence of copyright. 
Rather, it argues that the software explosion has occur
red in a world in which an amorphous mix of trade 
secrecy, copyright , contractual , and perhaps patent pro
tection , has been available and has been employed by 
various proprietors. A large number of general -purpose 
programs available for sale or lease bear copyright 
notices which have permitted copyright holders to 
achieve settlements with suspected infringers without 
the necessity of instituting a suit. For example, all the 
program products of IBM and Digital Equipment Cor
poration bear copyright notices. Furthermore, if more 
explicit protection under copyright law were available, 
the subcommittee believes that the result would be a 
beneficial change in the status quo that would decrease 
reliance on trade secrecy and increase the dissemina
tion of computer program information to the industry as 
a whole while protecting the proprietors of such infor
mation. With respect to the second contention , the dif
ficulty of detecting infringers, the subcommittee 
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believes that the asserted difficulty concern ing enforce
ment cannot militate against the law's existence, it 
merely suggests that more efficient means of enforce
ment must be found. 

Thus, the committee proposes to review the current 
law to make it explicit that the inputting of a program by 
anyone other than a rightful possessor is an infringe
ment. It has also proposed that the law include a provi
sion designed to permit a user of a rightfully acquired 
program to prepare a copy for storage as insurance 
against loss in the event of destruction of the program. 
They have defined wrongfu l possession of a program to 
include, but not to be limited to the following: 

1. Possession of a " pirate " copy. 
2. Possession of a stolen but " non-pirate" copy. 
3. Retention of any copy after the expiration of a per

iod of rightful possession , or 
4. Retention of any copy after transferring all rights in 

a program to another. 
In addition , the law would provide that in the absence 

of explicit authorization from the copyright owner, the 
preparation by the rightful user of multiple copies 
whether for internal distribution or transmission to 
others would be an infringement. It would also provide 
that conversion from one computer language to another, 
such as from COBOL to FORTRAN , would remain the 
exclusive right of the copyright owner. Of course, 
owners of copyrights in programs in which copies are 
sold could no way restrain the further sale of such 
copies but their buyers could not make and re-sell or re
tain additional copies without infringing the copyright. 

With respect to copyright notice, the subcommittee 
has recommended that copyright notice should be re
quired in all formats in which a program is marketed. On 
programs capable of being read by the unaided eye, 
such notice should appear prior to the list of instruc
tions that comprise the program. Those programs which 
can be read only with the aid of a machine or device 
should contain a copyright notice in the medium of fi xa
tion , such that the contents of the program cannot be 
listed without reproducing the notice in the position 
just described. It also recommends that containers in 
which copies of machine-readable programs are sold , 
leased, or transported , should bear plain notices, and so 
should devices such as reels upon which the magnetic 
tape is wound and semiconductor chips in which pro
grams are stored. 

A WAY TO PROTECT COMPUTER PROGRAMS 
AT THE PRESENT TIME 

Despite the lack of total clarity with respect to protec
t ion -of computer programs by copyright or patent , it is 
my opinion that proprietors of computer software 
should take advantage of all three possible forms of pro
tection as appropriate for their particular end product. 
Those programs and inventions related to computer pro
grams, which constitute major advances in the art and 
have significant value which would extend for a period 
of at least five years, should be given patent protection , 
particularly if such program related inventions include 
some novel physical aspect that can be related to the 
program in an overall system combination. 

Whether or not patent protection for programs and 
computer program related inventions is sought , contrac
tual relationships specifying trade secret protection for 
computer programs should be relied upon. Of course, in 
the case of programs and program related inventions for 
which patent protection is sought , trade secret protec
tion can be relied upon only until the patent issues and 
renders the information public . 

Programs should all bear copyrigh t notices in accord
ance with the recommendations of the software com
mittee of the National Commission. Care should be 

taken , however, in those cases in which works bearing 
copyright notices are protected by trade secrecy agree
ments to make it explicit that despite the copyright 
noti ces there shou ld be no presumption of publication 
which is or course inimical to trade secrecy protection. 
And lastly, proprietors of programs and program related 
inventions should stay current , at least through thei r pa
tent attorneys, with respect to the latest case law regard
ing patent protection , trade secrecy protection and new 
regulations to be promulgated by the Copyright Office 
under the new copyright act for rules regarding registra
tion and deposit of computer programs. 

Most patent attorneys in private practice specialize 
exclusively in intellectual property matters including, 
patents, copyrights, trade secrets and trademarks. To 
use the t itle , Patent Attorney, the attorney must be 
registered to practice before the Un ited States Patent 
and Trademark Office which requires a technical back
ground and the passing of an examination relating to pa
tent laws and the rules of practice in the Patent Office. 
The intent of the system is that Patent Attorneys should 
be qualified to handle both the technical aspects and 
legal aspects of patent matters . 

A patent attorney should be consulted whenever intel
lectual property rights are: (1) to be defined (such as, 
whether or not a program is protectable and by what 
means); (2) to be created (such as, by obtaining a patent); 
(3) to be asserted (such as, by suing for infringement); (4) 
to be transferred (such as, by assignment or license); (5) 
to be challenged (such as, by a declaratory judgement 
action to hold an issued patent invalid); (6) to be effected 
by another t ransaction (such as, by a sale of an existing 
business, by the establishment of a new business, or by 
an employment agreement). 

Unlike lawyers who, for example, specialize in per
sonal injury cases, criminal matters or marriage dissolu
tions, patent attorneys should be consulted as a preven
tative measure whenever intellectual property may be in
volved . Waiting is often prejudicial to intellectual pro
perty rights which may be irretrievably lost because of a 
failure to take the appropriate action at the appropriate 
t ime. For example, a businessman who decides to test 
t he acceptance of his product in the marketplace for a 
significant period of time before he seeks to protect the 
invention embodied therein , risks being barred from ob
taining a patent irrespective of the merits of t he inven
tion. Thus, a patent attorney should be consulted as 
soon as possible. 

In the case of computer program-related invent ions, 
the patent attorney has the same principal task as with 
any invention, namely, to determine whether or not the 
invention is protectable and by what means. However, in 
the case of computer programs he has the additional 
task of determin ing whether or not the invention can be 
patented under the current guidelines of the Court of 
Customs and Patent Appeals and also to determine 
whether in view of the potential additional complexity in 
prosecuting a program-related patent application the 
business considerations merit the possible increased 
cost of obtaining a patent. Furthermore, the patent at
torney who regularly handles matters involving inventive 
prog rams and program-related inventions has the added 
responsibility of remaining current as to the laws and 
considerations relative to computer programs under the 
various Federal and State laws and judicial decisions 
relating to protection of that type of intellectual property. 

Although this article should not be relied upon as 
legal advice for any specific situation (since each prob
lem requires the individual and first-hand attention of an 
attorney), the author will be pleased to respond to com
ments and inquiries relating to this article. Letters 
should be sent to: Leonard Tachner, Attorney-at-Law, 
2192 Dupone Drive, Suite 210, Irvine, CA 92715. D 
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Using the Heathkit H8 System 
in Hobby, Home and Business 

Applications 
By Richard S. Arnold 

INTRODUCTION 
This article will present an analysis of the merits of in

vesting in the Heathkit H8 computer system . The focus 
here is on the strengths and weaknesses of the system 
in hobby, home and business applications . 

THRESHOLD CONSIDERATIONS 
The word " investing" is a deliberate choice, and 

doesn 't just mean " buying." It 's chosen to suggest that 
the decision to buy a given microcomputer, and indeed 
whether or not to buy any microcomputer, should be ap
proached in a deliberate, rational manner. This is just as 
true whether you 're a hobbyist , a professional or busi 
nessman , or simply someone who has to have the latest 
computer gadget before anyone else on the block. 

At first blush, there would seem to be an overwhelm
ing number of factors to consider in making this deci
sion. The newcomer to microcomputers has a hard time 
sorting out the significance of the various features of
fered by different systems, even after he's finally figured 
out what all (or most of them) mean. All too often , the 
result is that the choice of a particular system is made 
primarily on a subjective basis. We have been condi 
tioned to do this by the methods used to market other 
consumer products, from cars to television sets. How
ever, an objective decision isn 't all that hard to make
after all, that's what a computer itself does, after it 's 
taught to do so by the programmer. 

Really only two steps are involved here. The second 
step - the one usually focused on first - is a determi
nation of what you want the system itself to do. The first 
step, however, is at least as important ; you should begin 
by looking at yourself, and only then should you look at 
the system. 

WHAT YOU'RE INVESTING 
In deciding what you can invest , and what you wan t to 

invest, you might as well begin with your pocketbook. 
Certainly cost is a major factor; frequently it is control
ling. Remember, too , that microcomputers are in their 
infancy, and that as new uses are developed, new hard
ware and software will likely be necessary. Computers 
are like cameras, stereos and ham rigs in this regard ; 
what you start with is in all probability not going to be 
everything you'll ever want or can convince yourself that 
you need! 

More than money is involved here, though . Take a 
hard look at the time you 're willing (and able) to invest in 
your system . If it 's a kit , you'll have to build it , and 
whether or not it 's a kit you ' ll have to debug it. Even if 
it 's ready to run as soon as it's plugged into the wall 
socket , you (or someone) will have to operate it. 

Take an even harder look at your skills and experi
ence. The quality and level of detail of kit assembly in
structions varies widely in this field; the same is true of 
operating instructions and system documentation. The 

less skill and experience you have in assembling , de
bugging and operating a computer system , the more im
portant becomes the quality of the system 's instruc
tions and documentation. The ultimate variables here 
are your time and your level of frustration (or, to be more 
positive, your sense of accomplishment). 

The money, time , skill and experience you are willing 
and able to invest will vary with what you want the sys
tem to do. If it 's destined to be used in a small business, 
operated by one or more employees and installed and 
serviced by experts , these factors will be significantly 
different than if it 's to be used by you (and perhaps your 
family) at home. The " first step" - looking at your per
sonal investment , in the overall sense- therefore can
not be totally divorced from the second step of looking 
at why you need (or want) the system. Nevertheless, it 's 
important not to lose sight of it. 

WHY YOU'RE ACQUIRING THE SYSTEM 
Once you 've analyzed what you are willing and able to 

invest in the system, you should take an equally careful 
look at why you're going to make that investment. There 
may be a particular function or set of functions you want 
the system to perform, such as word processing and ac
counting in a small business . Instead, you may simply 
want to learn, through hands-on experience, more about 
computers . 

A great deal has been written about the multitude of 
uses of microcomputers , and if you 've reached the point 
where you 're considering which system to invest in , you 
probably have already read about most of them . The im
portant thing here is to recognize that different systems 
can serve different functions with differing amounts of 
effort (and expense) on your part. 

Develop a list, in order of relative importance, of the 
things you want to realize from your investment . In do
ing so, try and forecast what you may want to do with 
the system in the future (even though some of these 
uses may not seem too important now). Computers can 
become addictive - once you see how easy they can 
make one area of your lite, you may well decide to use 
them in another! 

It your primary purpose is self-education , remember 
that building a kit (at least one with detailed assembly 
manuals) will not , by itself, teach you much more than 
how to solder. It will , however, teach you that very well! 
The real education will come in applying the system 
once you build it , and in debugging the system if you 
don't build it correctly . 

If your primary purpose is business-oriented , the system 
should be one with reliable support. This is most likely to 
occur where the system is in fairly widespread use and 
is from an established manufacturer. The compatibility 
with various peripherals is also important here, so that 
the system can be tailored to meet your specific needs. 

If your primary purpose is for use in the home, sim-
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plicity of operation becomes important. It 's unrealistic 
to expect your family to grow to-love your computer like 
you do if a bootstrap monitor has to be toggled in in 
binary, and BASIC loaded at 100 baud via paper tape, be
fore the home menu planner, math drill , or checkbook 
balancing program can be entered and run . If you plan on 
running a lot of video games, then systems with internal 
video boards and external video monitors (instead of 
separate stand-alone CRT terminals) are, at the current 
level of technology, much more useful. 

Again , in matching your perceived purposes with the 
systems in which you 're willing and able to invest , be 
sure and consider what you may later decide you want 
to do. I chose the H8 because it fit my educational and 
home-use purposes. It fills these roles very well , and I'm 
pleased with my decision. But now I'm looking at other 

uses, and if those become important enough to me I 
may wind up wishing I had some other system instead. 
You can't completely anticipate or solve this problem, at __. 
least without unlimited time, experience, and money, 
since no single system can be all things to all people. 
However, you can and should anticipate it. 

Having gone through the decision process involved in 
choosing a microcomputer system, let 's turn to an anal
ysis of the strengths and weaknesses of the H8 in hob
by, home and business applications. 

HOBBYIST/SELF-EDUCATIONAL APPLICATIONS 
Building a Heathkit, thanks to the excellent assembly 

manuals , is relatively easy and straightforward . How
ever, assemblying a Heathkit will not , by itself, teach 
you much more than basic electronic construction 
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skills. The real educational potential is realized in apply
ing the system once you build it , and in debugging the 
system if you don 't build it correctly . Since no one 
would intentionally set out to learn debugging in this 
manner, let 's focus instead on what can be gained in ap
plying the system . 

The H8 comes complete with all the hardware and 
software needed to teach yourself programming in 
assembly language or in BASIC. The H8's excellent 
front panel monitor, and its console debugger software, 
make it easy to work with registers , 1/0 ports, and 
memory in machine language. Thanks to the octal dis
play format, you can watch - and understand - what 's 
happening while stepping through a program. 

The operation manuals accompanying the HB system 
are superb. They contain extensive descriptions of the 
system and its operation , both from theoretical and 
practical perspectives. The software reference manual , 
while not designed to be a course in programming , does 
a superb job of explaining the features and utilization of 
each software package. 

The H8 system is superbly designed for acquiring 
"hands-on" experience and knowledge . If your primary 
purpose in acquiring a microcomputer is self-education 
·and hobbyist applications, I believe that the H8 has to 
be viewed as the best system available today. 

HOME APPLICATIONS 
A microcomputer system can be used in the home for 

recreational and/or practical applications . The H8 can 
function quite well in this environment , but you should 
take a careful look at the specific uses you have in mind. 

Computer games can be fun ; they also can be educa
tional. At a minimum, they can provide a rationalization 
for the time and money you 've sunk into that mysterious 
black box. Beyond that , they also help to remove some 
of the mystique currently surrounding computers. My 
five-year-old loves my H8; when she 's exposed to com
puters in school and later in life, they ' ll be as familiar a 
tool to her as the pocket calculator is to adults today. 
Since her generation , if not mine, will have no choice 
but to deal with computers , the sooner she becomes 

· familiar with them the better. 
The H8 system is well suited to the kinds of " games" 

my daughter now uses it for. I've written a program in 
BASIC to teach her elementary math , complete with 
positive feedback (visual and audial) for each correct 
answer and a display of a running score of how well 
she 's doing . I am also using the " hangman " game soft
ware available from Heath to increase her vocabulary. 
This software allows you to create your own list of 
words to be randomly chosen by the program, which 
makes it ideal for this purpose . 

As to purely recreational games, the H8 is somewhat 
limited by its use of a separate CRT terminal rather than 
an internal video board. No D/A converter is available for 
the H8 either, at least at the present time . Accordingly , 
interactive graphics games cannot be played on the H8. 
In this area, such systems as the APPLE II and S100 
computers with graphics and D/A boards are currently 
the only way to go. 

More practical uses , such as checkbook balancing , 
menu planning , income tax preparation and personal ac
counts payable programs, can easily be implemented on 
the H8. Using Heathkit BASIC, you can write such pro
grams yourself or adapt ones written by others. However, 
because all Heath software uses the H8's ROM monitor 
subroutines, applications software available on tape for 
othP.r systems will not run on the H8. At this writing , no 
such prepackaged tapes are available for the H8. 

The same is true for such applications as controlling 
lights , sprinkler systems, air conditioning and heating 
systems, etc . Hardware and software for S100 systems 
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in these areas are now on the market, but none is yet 
available tor the HB. 

You can, ot course, develop your own hardware and 
software tor any of these applications . Additionally , 
given the likely size of the market of H8 owners , it is 
reasonable to expect that both Heath and others will 
soon make the necessary products available. 

The H8 is somewhat less expensive than most of the 
comparable microcomputers on the market today. It is 
very easy to operate, and attractive in appearance. 
These features are important in the home environment, 
particularly if the entire family is to use the system. 

In its current state of development , the H8 is probably 
not the best system available if your primary purpose is 
home use. However, subject to the limitations discussed 
above, it functions well in this role and I would have no 
hestitation in recommending it. 

SMALL BUSINESS APPLICATIONS 
Here, further development is needed before the H8 

can be fully ut i lized in many applications. 
The H8's text editor software operates only in either 

upper or lower case. The H9 video terminal operates in 
upper case only, and its display is of only 12 SO-charac
ter lines. There is room on the H9 RAM board for another 
1 K of memory, which indicates that Heath is clearly plan
ning to expand the display to 24x80 in the future. That 
expansion , coupled with lower case capability , would 
make the H9 much more attractive in a business applica-

No prepackaged programs are yet 

available for using the H8 . . 

A floppy disk is also necessary here 

.. . Heath's Extended BASIC should 

have data file capabilities by the 

time this article is in print, which 

makes such applications feasible. 

tion. Of course, there is no reason to necessarily use the 
H9 terminal with the H8; a number of U/L, 24x80 termi
nals are now available and can readily be interfaced to 
the H8 computer. Even then , however, no propri etary 
word processing system is currently available for the H8. 

No floppy disk system is yet available from Heath , al
though one is coming in June. One floppy disk is cur
rently available for the H8 from a secondary source sup
plier, together with a Z80 processor board and software 
which should allow word processing . However, the com
bined cost of that approach may well exceed that of 
comparable S100 systems now on the market. 

Accounts receivable and payroll applications face a 
similar situation as word processing . No prepackaged 
programs are yet available for using the H8 in these ap
plications, so you'll have to write your own for now. A 
floppy disk is also necessary here, at least for all except 
the smallest businesses. Heath's Extended BASIC should 
have data file capabilities by the time this article is in 
print, which makes such applications feasible. 

The H8 power supply currently can support only 32K 
of RAM . This is probably the minimum practicable 
amount of memory needed for a business-oriented micro
computer. However, because the H8's monitor is in 

ROM, and Heath 's BASIC is fairly memory-efficient , 32K 
of RAM in an H8 may give you somewhat more capabil
ity than in other systems. 

A microcomputer used in an office is always subject 
to the problem of controlling access. Put another way, 
the assumption has to be that the employee with the 
least amount of intelligence and training will be the one 
who is most attracted to the computer and the one who 
is most likely to press the maximum number of buttons! 
Turnkey front panels offer an obvious advantage here. 
Once an H8 program is running , it can 't be destroyed 
without pressing two buttons at once, but that 's clearly 
a possibility. Additionally , because software other than 
BASIC applications programs currently must be loaded 
and executed through the front panel controls , the H8 
operator has to have access to the computer itself and 
not just the video terminal. For these reasons, if an H8 is 
used in a business environment, careful consideration 
will have to be given to its physical location and to the 
problem of controlling access to the front panel. 

The level of support provided for the H8, at least in the 
service area, is one of the best in the industry. However, 
no service contracts are available from Heath , and since 
the system is available only in kit form you would have 
to stock your own supply of replacement boards to 
avoid the possibility of the system being down for at 
least a few days when trouble developed. On the other 
hand, if you 've built the system yourself you may be able 
to service it yourself - at least if you can take the time 
away from your business. 

One business application where the H8 can be emi
nently useful is in developing BASIC programs to be run 
on time-sharing systems. Apart from the possible in
compatibility of certain Benton Harbor BASIC state
ments, once that BASIC includes data file handling 
commands (which should be by now) it can perform this 
role very well. I use my H8 in this application , developing 
programs for income and estate tax analysis that can 
then be run on my firm 's time-sharing system . Anyone 
who has seen the bills for the time spent in writing and 
debugging programs while using time-sharing can ap
preciate how quickly the H8 can pay for itself here! 

The H8 is a sturdy, reliable system which compares 
very favorably in cost with other microcomputers. 
Depending upon the nature of your intended business 
applications , the H8's current level of software and 
hardware sophistication may or may not make it your 
best choice. However, once the Heath floppy disk be
comes available, we can expect to see a rapid growth in 
the availability of business-oriented H8 software. That 
development , coupled with a 24x80 U/L modification for 
the H9, should make the H8 system a nearly ideal micro
computer for small businesses . 

SUMMARY 
At its current level of development and support , the 

H8 is probably best suited for hobbyist and educational 
purposes. Some applications in the home are less read
ily achieved, but the H8 is certainly attractive here as 
well. Many business applications will probably have to 
await more development of hardware and software, but 
once that has occurred the H8 should be an excellent 
choice in this area also. 

If you 're like most people who are interested in micro
computers, your intended applications probably cut 
across all three of these areas. This makes it all the 
more important , when considering the H8 or any other 
microcomputer, to go through the analysis described 
above to best match your investment to your purposes. 0 
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DATELINE • • • BASE 2 

BASE2 is pleased to offer the following produ.cts to the S-100 market at the indstury's lowest prices: 

BK Static Memory Board 

This 8K board is available in two versions. The 8KS-B operates at 450ns for use with 8080 and 8080A microprocessor 
systems and Z-80 systems operating at 2MHz. The 8KS-Z operates at 250ns and is suitable for use with Z-80 systems 
operating at 4MHz. Both kits feature factory fresh 2102's (low power on 8KS-B) and include sockets for all IC's. 
Support logic is low power Schottky to minimize power consumption. Address and data lines are fully buffered and 
4K bank addressing is DIP switch selectable. Memory Protect!Unprotect. selectable wait states and battery backup 
are also designed into the board. Circuit boards are solder masked and silk-screened for ease of construction. These 
kits are the best memory value on the market! Available from stock ... 

Z-80 CPU Board 

8KS-B $125 
8KS-Z $145 

Our Z-80 card is also offered in two speed ranges. The CPZ-1 operates at 2MHz and the CPZ-2 operates at 4MHz. 
These cards offer the maximum in versatility at unbelievably low cost. A socket is included on the board for a 2708 
EPROM which is addressable to any 4K boundary above 32K. The power-on jump feature can be selected to address 
any 4K boundary above 32K or the on-board 2708. An On-board run-stop flip-flop and optional generation of Memory 
Write allows the board to run with or without a front panel. The board can be selected to run in either the 8080 mode, 
to take advantage of existing software, or in the Z-80 mode for maximum efficiency. For use in existing systems, a wait 
state may be added to the M1 cycle, Memory request cycle, on-board ROM cycle. input cycle and output cycle. DMA 
grant tri-states all signals from the processor board. All this and more on top quality PC boards. fully socketed with 
fresh IC's. 

S-100 for Digital Group Systems 

CPZ-1 $110 
CPZ-2 $125 

This kit offers, at long last , the ability to take advantage of S-100 products within your existing Digital Group main
frame. Once installed, up to four S-100 boards can be used in addition to the existing boards in the D.G. system. The 
system includes an "intelligent" mother board, ribbon cables to link existing D.G. CPU to the DGS-100 board and a 
power wiring harnes9-. The DGS-100 is designed to fit in the 5314 " x 12" empty area in the standard D.G. cabinet. It 
may seem expensive but there's a lot here! End your frustration! 

DGS-100 $295 

16K Static Memory Board 

Base 2 can now offer the same price / performance in a 16K static RAM as in its popular 8K RAM. This kit includes 8K 
bank addressing with 4K boundary address setting on DIP switches. This low power unit pro'!ides on-board bank 
selection for unlimited expansion ... No MUX board required. Using highest quality boards and components we 
expect this kit to be one of lhe most popular units on the market. Available in two speed ranges. the 16KS-B operates 
at 450ns while the 16KS-Z operates at 250ns. 

16KS-B $205 
16KS-Z $325 

Send for more details on these products. Get on our mailing list for information on more soon to be announced 
products at factory-direct prices from BASE2. Why pay more when you can get the best at these prices??? · 

P.O. Box 3548 
Fullerton, Calif. 

92634 
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ba1e inc. 
2· 

( 714) 992-4344 

CIRCLE INQUIRY NO. 57 

CA residents add 6% tax 
MC / BAC accepted 

FOB- U.S. destination 
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TECH-MART 
19590 VENTURA BLVD. 
TARZANA, CA 91356 

COMPUTER PRODUCTS 
READY FOR IMMEDIATE DELIVERY 

NOW SERVING 

SAN DIEGO 
367 Birdrock Avenue 
La Jolla, California 

(714) 459·2797 

Same great service and sales! 

8080 MICROPROCESSOR 
SYSTEM IMSAI 

-SPECIAL-
* FULLY ASS EM BLED 

COMPUTER AND TESTED 
WITH 10 CONNECTORS 

*INCLUDES CPU, MAINFRAME W/22 CARD SLOTS, FRONT PANEL, POWER SUPPLY- READY TO ENJOY 

KIT WITH 10 CONNECTORS $655 

CALL 
(213) 344-0153 

$785 

NEED SOME 
HELP? BUSINESS PERSONS FOR THE OFFICE 

AND HOME···· 

WE ARE HERE WITH A COMPLETE TEAM OF HIGHLY QUALIFIED PROFESSIONALS 
TO SUPPORT YOUR EVERY NEED IN BUSINESS APPLICATIONS. 

-HARDWARE- UNIQUE REQUIREMENTS- SOFTWARE-

--OTHER MAJOR PRODUCTS-
CENTRONICS PRINTERS- AFFORDABLE- CROMEMCO- T.E.I. 12 & 22 

DEC PRINTERS- PROCESSOR TECHNOLOGY- POLYMORPHIC- SEALS 
TARBELL- INFO 2000- SUPERSCOPE- MICROPOLIS DRIVES

AND MANY OTHERS 
Newly introduced lo lhe market , Malibu Printer, 165 CPS, Bidirecti onsl, $1995.00 

WE SHIP ANYWHERE WITHIN THE CONTINENTAL U.S. 

10:00 AM-9:00 PM 
MON-FRI OPEN 9:00 AM-6:00 PM 

SAT 

CAPRI PLAZA 
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WE SPECIALIZE IN SYSTEMS HARDWARE & SOFTWARE 

- WE WELCOME INQUIRIES.-

CIRCLE INQUIRY NO. 85 

(213) 344-0153 
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RotaScan Card File 

Each tier has fixed metal dividers which may 
be used for primary indexing. An adjustable 
backstop enables the file to be adapted for a 
wide variety of card sizes and microfiche. 

RotaScan Card Files are available with from 
one to eight tiers. Additional tiers can be fitted 
as filing increases. Units can be housed in a 
circu lar security cabinet or mounted on 
casters if required. 

For further information contact RotaScan 
Retrieval Systems, Inc. , 270 Greenwich Ave. , 
Greenwich, CT 06830. 

CIRCLE INQUIRY NO. 113 

Business Software 
Structured Systems Group has annou nced 

its Business Systems Series , a growing line of 
quality business programs. Designed to run on 
the 8080 or Z-80 CPU and the CPIM™ 
operating system, all software comes fully 
documented, field-tested and human
engineered for ease in operation. The following 
products are curren tl y available and shipped 
from stock . 

General Ledger. A comprehensive GL 
system designed for professional accou ntan ts 
and small businesses. Quickly set up any 
custom chart of accounts to handle single or 
multip le departments. Interactive verify and 
customize data, formats , and heatings . It is ex
haustively documented and computer 
know ledge is not required. Written in CBASIC , 
the GL system costs $995. 

The Name and Address (NAD) System main
tains files and allows selection on all fie lds for 
printing labels, reports , or new files . NAD is 
thoroughly documented and written in 
CBASIC, for $79. 

OSORT. A fast and efficient , easy to use, full 
disk sort/merge. Its automatic operation , multi
ple sort keys, and complete backup provide 
power and flexibility. In 8080 code, $95. 

CBASIC. An advanced, comprehensive, com
merciall y oriented compiler/interpreter in
cluding fu ll disk access, PRINT USING, 14 
digits of precision, and much more. With 85 
page manual, $99.95. 

Future products wil l include an accounts 
receivable system and other financial 

JUNE 1978 

packages. For more information contact Struc
tured Systems Group, Inc. , 5615 Kales Ave., 
Oakland, CA 94618, (415) 547-1567. 

CIRCLE INQUIRY NO. 111 

Microbench TM Software 
Microbench software is a family of computer 

programs for microprocessor application pro
gram development. These programs operate in 
conjunction with PDP-11 and LSI -11 computers 
to provide an economical program develop
ment capability for popular microprocessors. 

Featured in Microbench software are relo
cating assemblers and linking loaders for the 
Intel 808018085, Zilog Z-80, Motorola 6800 and 
equivalent microprocessors. Coded in Macro-
11 for high throughput , these assemblers and 
loaders operate on PDP-11 and LSI-11 com
puters under the RT-11 operating 'system in 
16K words of memory. 
For additional details and pricing information 
contact Virtual Systems, Inc., 1500 Newell 
Ave., #406, Walnut Creek, CA 94596, (415) 
935-4944. 

CIRCLE INQUIRY NO. 115 

Put Your PET on the Bus 
(488 that is!) 

The Pickles & Trout PET-488 cable assembly 
make your PET computer plug compatible with 
any IEEE-488 device. Think of it! The inexpen
sive PET Computer can become the contro ller 
for a wide variety of electronic test equipment 
and computer peripherals. 

You can use your PET as the basis for an 
automated testing system, or you can take ad
vantage of the numerous peripheral devices 
(more appear every month) that can talk to the 
IEE-488 bus. 

The PET-488 cable assembly plugs directly 
into the edge connector on the back of the PET 
Computer and has a completely 488 compati
ble connector on the other end. The cable itself 
meets all IEEE-488 specs for shie lding and 
cross-talk and is 18 inches (.45m) long . 

Pri ce of the PET-488 cable assembly is $30 
(California residents please add 6% sales tax) 
with prepaid orders postpaid in the 48 con
tiguous U.S. Shipment is scheduled to begin 
on May 1, 1978. For more information contact 
Pick les & Trout , P.O. Box 1206, Goleta, CA 
93017. 

CIRCLE INQUIRY NO. 152 

Free Directory Listing Offered 
Computer businesses that want to be identi

fied with small computers for the home busi
ness or the hobby computer market will be 
given a free listing in The Home Computer 
Guide. The guide will be a trade directory of 
manufacturers, distributors, retailers, con
sultants, clubs, publishers and suppliers; with 
some informatin as to line handled , 
specialties, etc. 

There is no cost or obl igation of any kind to 
obtain a listing . Advertising will be available, 
but is not required for a listing. (A free copy of 
the guide will be given to all advertisers). 

A special feature of the guide will include a 
trade survey of projected sales of home com
puters. All companies requesting a listing will 
receive a brief questionnaire asking their opi
nion as to the sales potential of computers for 
consumers. The questionnaire will be included 
with the directory listing form. Other features 
will include listings of firms by zip codes and 
by product or service categories. 

To receive a detailed listing form send your 
business card to The Home Computer Guide, J 
& M Assocites, Box 8118, Kansas City, MP 
64112. 

CIRCLE INQUIRY NO. 154 

Tape Drive 
The SYS I is a fast, inexpens ive, high capaci

ty mass storage for microcomputers. The tape 
drive subsystem records bi-phase Manchester 
code at 1600 bits per inch on ANSI specified 
data cassettes with a transfer rate of 2000 
characters per second at 10 IPS. 

Rewind time is less than 30 seconds at over 
120 IPS. Search can be accomplished at over 
120 IPS by counting the inter-block gaps, get
ting to any record in an average time of less 
than 15 seconds. 

One to four drives may be connected to the 
computer through the interface board. No 
power is taken from the computer bus except 
what is necessary to run the simple syn
chronous serial interface board. 

All units are assembled, tested and 
guaranteed. The single drive is $595, the dual 
drive is $969, and the S-100 interface board is 
$168. Delivery is six weeks ARO. For more in
formation contact General Micro-Systems, 
12369 W. Alabama Pl., Lakewood , CO 80228, 
Bob Smith. 

CIRCLE INQUIRY NO. 147 

Monolithic Memories to 
Second Source Multiplier Circuit 
Monolithic Memories , Inc., has announced 

its plans to produce a bipolar 16-by-16 multi
plier circuit that will be function- and pin-com
patible with TRW's 16-by-16 multiplier - the 
MPY-16. 

Through an informal second-source arrange
ment, TRW has granted an access to certain 
documentation on the MPY-16, in return for 
which, MMI will develop and actively market 
the MPY-16 by 1979. 

The MPY-16 chip will be available from MMI 
in both commercial and military temperature 
ranges and in both 64-pin flatpack and 64-pin 
dual-in-line packages. 

For more information contact Monolithic 
Memories, Inc., 1165 E. Arques Ave., Sunny
vale, CA 94086, (408) 739-3535, ext. 268, Shlomo 
Waser. 

CIRCLE INQUIRY NO. 149 

Shock Detector 
To detect potentially damaging shocks to 

disk packs in the computer room, the Shock
watch detects shocks (caused by improper 
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/ BYTESHDP 
OF OHIO 

OHIO'S FIRST 
AND BEST! 
MICROCOMPUTERS 

PERIPHERALS 
ACCESSORIES 

~· 
~~ 

0 

IMSAI BOBO 
BYTE-8 
SWTP MP68 
CROMEMCO 
PROCESSOR TECH 

MEMORY EXPANSION 
COLOR TV GRAPHICS 
LEAR SIEGLER ADM 3 
PAPER TAPE READER 

INTERFAC ES (KITS or ASSEMBLED UNITS) 

PROGRAMS AND SOFTWARE 
VARIOUS BASICS- TINY, 4K, BK and 12K. 

FOCAL - DOS- GAMES- BUSINESS APPLICATIONS. 

ALSO AVA ILABLE . .. APPLE 1 CASSETTES FLOPPIES 
MODEMS TERMINALS DEC. WRITERS 

BUSINESS APPLICATION INQUIRES INVITED 
SYSTEM DEMON STRATI ONS AND LITERATURE I MAGAZINES. 

19524 CENTER RIDGE ROAD 
ROCKY RIVER, OHIO 44116 

(216) 333-3261 
HOURS· TUES. thru FRIDAY t2 to 9 

SA TURDAY 10 to 5 

CIRCLE INQUIRY NO. 61 

sP~c~~~! York City 
oMp\JTER and 

C Long Island 

If You Want Professional Service 
in A Casual Atmosphere -

And A Large Variety of Equipment 

BUSINESS APPLICATIONS 
General Ledger, Inventory, Accounts Payable, Receivable, Word Processing 

GENERAL APPLICATIONS 
Northstar Mailing Label Program ... $45 

Northstar Macro Assembler .. . $65 

STOCK MARKET PACKAGE- (Unique) 
Makes Ticker-Tape Obsolete 

Send.$2.00 For Descriptive Brochure And Much More 

BYTE SHOP 
the affordable computer store 

130 East 40th Street 
New York, NY 10016 
(212) 889-4204 
(corner Lexington Ave.) 

11-7 
10-5 

2721 Hempstead Turnpike 
Levittown, NY 11756 
(516) 731-8116 
(Just E. of Wantagh Pkway.) 

Tues, Thru Fri 12 to 8 
Saturday 10 to 5 

110 INTERFACE AGE CIRCLE INQUIRY NO. 60 

disk insertion, storage or shiping) that can 
throw delicate computer mechanisms off-kilter 
(data loss , head crashes, job reruns and down
time). The adhesive-mounted Telex Shock
watch is designed to prevent operators from 
using the damaged disk. 

A shock of pre-calibrated G-force breaks the 
Shockwatch's diamond drilled glass capillary, 
and it turns bright crimson red. The operator in
stantly is aware of the disturbance. 

Telex Shockwatches come in different sen· 
sitivity ranges (based on G-force sensitivity) to 
fit all industrial needs. For information contact 
Telex Marketing Co., 6464 Sunset Blvd., Los 
Angeles, CA 90028, Ron Carboy. 

CIRCLE INQUIRY NO. 153 

Video Checkers on Cassette 
Video Checkers is recorded in the Tarbell 

format and programmed in MITS BASIC (3.1). 
Checkerboard graphics are produced on the 
CRT when used with the Pol yMorphic Video In
terface and 54-character option. 

Two versions of the program on one 
60-minute cassette play a challenging game 
which conforms to International Rules. The 
first version requires a total of 16K of memory, 
inclusive of BK BASIC. The second version is 
more graphic and requires an additional 4K. 

Compu-Quote promises players who test 
their wits against the computer will win this 
game a rewarding number of times. Included 
with Video Checkers is a 9-page instruction 
book. 

Video Checkers and manual may be ordered 
for $10 from Compu-Quote, 6914 Berquist Ave ., 
Canoga Park, CA 91307. 

CIRCLE INQUIRY NO. 157 

Parker Brothers Introduces Merlin: 
A Bit of Electronic Wizardry! 

A game so sophisticated it has a voice, a 
language and an intelig ence all its own! That 's 
Merlin , new from Parker Brothers. 

Merlin , Parker's latest bit of electronic wiz· 
ardry , of fers a library of six compu ter games
games of chance, stra tegy, memory, logic and 
sk ill. What 's more, Merlin keeps score, con· 
gratu lates you when you win , gives you the 
raspberry when you lose. 

Merlin 's powerful memory con tains a library 
of six games: Tic Tac Toe, the timeless strategy 
game with universal appeal ; Echo: You must 
repeat a random sequence of musical notes 
and lights played to you by Merlin; Blackjack 
13 is a computerized version of the classic 
card game in which the object is to acquire the 
higher hand of 13 or less; Mindbender: Dis
cover, through a process of deduction, the ex-
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S-100 P. C . Boards 
8K RAM 
8080 CPU 
12-Siot Mother 

Board 33 .00 
ITHACA AUDIO S-100 P. C. Boards 

8K RAM 28.00 
Z-80 CPU 28 .00 

SOLID STATE MUSIC S-100 K its & 
Bare Boards 

MB-3 2K/4K EPROM 
Uses 1702A EPROMS 
Kit w/o EPROMS 59.95 

MB-4 4K STATIC RAM Kit 9 5.00 
Bare Board 25.95 

MB6A 8K Kit 129.95 
STATIC RAM Bare Board 25.95 

MB7 16K STATIC RAM 
Kit 375.00 BOOKS Bare Board 25.95 

MB8 8K/16K EPROM 
Uses 2708's 
Kit Less EPROMs 75. 

The BASIC Workbook 
Programming Proverbs 
Discovering BASIC 
COBOL with St yle 
Advanced BASIC 

Semiconductor Circuit 
Elements 

KITS 
SOLID STATE MUSIC 
MB9 STATIC PROM/RAM 

Kit Less Memory 
VB1BVIDEO INTERFACE 

K it 
Bare Board 

102 PARRELL 1/0 
And Kludge 
Kit 
Bare Board 

104 2 + 2 1/0 Kit 
SYNTHESIZER SB-1 MUSIC 

Kit with 
Software 

MT-1 15-Siot Mother 

129.95 
25.95 

49.95 
25.95 

139.95 

Board 39.95 
XB-1 EXTENDER BOARD 

Bare Board 8 .99 
6.95 SSM 8080 MONITOR V1 

ON 2-2708 47 .00 

Basic BASIC 
Sta ndard Dictionary of 

Computers & In fo rmation 
Processing 

Digital Experiments 
Digital Signal Analysis 
Digital Trou bleshoot ing 
llO CMOS Digit al IC Project s 
Fundamenta ls and Applications 

of Digit al Logic Circuit s 
Game Playing with Computers 
Ga me Playing with BASIC 

400 Ideas for Des ign, Volume 2 
Analysis and Design of 

74L$00 TTL I ntrod uct1on to BAS I C 
Home Computers: 210 Questions 
and Answers Volume 2: Softwa re 6.95 
Minicomputers 13.95 
Microcomputer Dicti onary 

and Guide 
Microprocessors 
Microprocessor Bas ics 
Modern Data Commun ications 
Home Computers: 210 Qu est ions 
and Answers Volume 1: Hard wa re 
Understandi Circuits 

Digita l Circuit s and 
Computer Systems 

Finit e State Fantasies 
Telephone Accessories 

You Can Bu ild 
Basic Electronic Switch ing 

for Telephone Systems 
Basic Carrier Telephony 
How t o Get the Most Out of 

Your Low-Cost Electronic 
Calculator 

Calcul Users Guide 
and 

22 .50 
1.25 

4 .95 

6.95 
6.85 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
74 14 
7416 
74 17 
7420 
7423 
7425 
74 26 
7427 
7430 
7432 
7437 

74LSOO 
74 LS02 
74 LS04 
74 L$08 
74LS10 
74LS14 
74LS20 
74LS21 
74LS22 
74LS30 
74L$32 
74LS37 
74LS38 
74LS42 
74LS47 
74 LS48 
74 LS73 
74 LS 74 
74~$75 
74LS76 
74LS86 
74 LS90 
74 LS92 
74 LS93 
74LS109 
74LS112 
74 LS 113 
74L$ 114 
74 LS1 25 
74 LS 126 
74LS 132 

.21 

.21 

.24 

.2 1 

.2 1 

.85 

.23 

.23 

.23 

.23 

.30 

.31 

.31 

.60 

.75 

.72 

.35 

.35 

.53 

.3 7 

.36 

.52 

.52 

.52 

.36 

.36 

.36 

.36 

.46 

.46 

.75 

74LS138 .70 
74LS139 .70 
74 LS15 1 .65 
74 L$ 153 .66 
74 LS154 1.00 
74 LS1 57 .62 
74LS160 .82 
74 LS 161 .82 
74 LS 162 .82 
74LS 163 .82 
74LS164 .98 
74LS174 .75 
74 LS1 75 .79 
74LS190 .90 
74LS191 .90 
74LS192 .90 
74 L$ 196 .80 
74LS 197 .80 
74 LS221 1.06 
74 LS257 .71 
74 LS258 .70 
74 LS266 .26 
74 LS283 .72 
74LS365 .55 
74LS366 .55 
74LS367 .55 
74 L$368 .55 
74 LS386 .39 

7438 
7439 CMOS 

VISA 

8 1LS95 .77 
8 1LS96 .77 
8 1LS97 .77 
81 LS98 .77 

Charge M y 

0 M .C. 
0 BAC (V ISA) 

6820 
6850 
8212 
8214 
8216 
8224 
8228 
8226 
8238 

MEMORY 

3·75 1702A 
3.50 2708 
6.25 2716 
3.85 
7.95 

2 iL02 450ns 
21L02 250ns 
110 1 
2114 8.50 

· . MICROPROCESSOR 
. 8080A 11.50 

Z-80 24.95 
Z-80A 
6800 

5716 W. Manchester Ave. 
Su it e #5 

I 
qu ick ly. I 
0 Pl ease send me the follow ingl 
items I have l1 st ed below: I 

Los Angeles , CA 90045 

Qty Stock No. Pr ice I TELEPHONE ORDERS: 
C II (2 13) 641 4 200 a -

Exp. Date : 

* - -

Sig. _ ___ _ 

Postage/Handling $1.50 
Name•- --------

I 
I 
I 
I 
I 
I 
I 

Address _______________________________ _ 
Satisfaction 100% Guaranteed I 
Californ ia Reside nts Add 6 % I 

City _ ___________ state Zip Sal es Tax I 
Not e· Minimu m Order $10.00, 5% D iscount over $100.00 on I.C:s on ly. I 

--------~ -- ~ ---- ---------------- -

4025 
4028 
4 030 
4035 
4040 
4049 
4 050 
405 1 
4052 
4053 
40 66 
407 1 
4081 
4082 
4507 
45 10 

.16 

.74 

.22 

.98 

.99 

.34 

.34 

.89 
1.1 5 

.89 

.59 

.19 

.2 3 

.23 

.39 
1.0 5 

7440 
7441 
7442 
7443 
7 444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
74 60 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 

• Ove r 40,000 
IC 's l isted . 

• Over 2 ,000 
pages. 

• Updated every 
90 days. 

Ret ail Va lue 

$55.00 
Your Price 

$46.00 

II 7482 50 
. 13 7483 62 
13 7485 75 

. 13 7486 26 
15 7489 I 75 
13 7490 40 
16 7491 51 

.23 7492 .40 
17 7493 40 

.17 7494 60 
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.22 74123 48 

.13 74132 65 
25 74141 70 
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22 74 150 88 
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13 74153 61 

.23 74154 95 
21 74 157 55 
2 1 74 161 55 
25 74163 55 

.13 74164 .85 

.70 74165 90 
37 74 170 1.69 
59 74173 1 10 

.59 74174 85 

.65 74 175 .75 
62 74176 69 
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.13 74181 t.75 
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14 74193 .so 
26 74 !95 49 
2 1 7422 1 86 
21 742 5 1 1 00 

.27 74365 62 
45 74366 62 
28 74367 62 

74368 62 



act order of a random sequence of unknown 
numbers; Magic Square: Form a square of 8 
lights by deciphering Merlin' s code; Music 
Machine gives you the opportunity to compose 
music. Merlin is tough to beat for fun , tough to 
beat for challenge, and tough to beat as an 
electronic game. 

Angeles, CA 90045, (213) 641-8520. 

For more information contact Parker 
Brothers, 50 Dunham Rd ., Beverly , MA 01915. 
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LP-316 Light Pen 
The LP-316 features the exclusive " Touch 

Sense"™ activation. The operator simply 
touches the tip of the pen with his index finger 
each time a " hit " is desired. A finder beam (to 
locate the target), increased sensitivity, and 
the complex optical system of the LP-316 will 
allow operators to use this light pen where 
there is a problem with a large or different 
focal distance and/or paralax distortion . 

The " Touch Sense" activator allows the 
operator to hold the pen away from the screen 
for better visibility of the target. The LP-316 
may be ordered in focal lengths ranging from 
0.6 to 1.8 inches (0.2-inch increments. 

For more information contact Information 
Control Corp., 9610 Bellanca Ave., Los 

Our experience has proven the 
SOL-20 to be among the very 
best computers. So we confident
ly offer this fine system, either 
kit or assembled, along with 
compatible peripherals and oper
ating software. 

PERIPHERALS 
• North Star MICRO-DISK 
• Centronics 700 Series Printers 
• Micromation Disk System 

SOFTWARE 
• Powerful Word Processor for 

SOL on North Star Disk. 
• Inventory Control 
• New business packages coming 

CIRCLE INQUIRY NO. 158 

Textronix 4051 Software 
Two new products are available for the 

Tektroni x 4051 Graphics Computer System 
from Lel and C. Sheppard of Sunnyvale, Cali· 
fornia. 

The first is a program development and 
debugging tool called Documenter- 11 , which 
provides formatted listings and severa l cross· 
references of 4051 programs on any of severa l 
types of output devices. 

Pri ces range from $300 for a single copy to 
$1,500 for a fac iliti es license for large insta lla
tion s. 

The second product is a PERT charting 
system ca ll ed Event Scheduling System (ESS). 
Thi s product employs the Critial Path Method 
(CPM) of schedu lin g. ESS has appli cat ion in 
any organization with projects to schedu le and 
deadlines to meet. 

ESS consists of severa l programs to build 
and maintain a project data base and provide 
charts and reports for the projects on a cho ice 
of output devices. 

Pri ces for ESS range from $900 for a single 
copy to $3,600 for a facilities li cense for large 
installations. 

The prices for bot h products include pro· 
gram source and documentation on a cartridge 
tape , user in structions and one year of 
maintenance. 

For detailed brochure on either product con· 
tact Leland C. Sheppart , Dept. I, P.O. Box 
60051 , Sunnyvale, CA 94086, (408) 733·8651. 

CIRCLE INQUIRY NO. 114 

Space Byte Offers 
Modular Business Computers 

Space Byte has announced their line of 
Modular Business Computers complete with 
business app li cation software priced as pic· 
lured at $5,900. The computer has been de· 
signed for first time users as well as those with 

prior computer experience and features com· 
plete operator prompting and transparent file 
maintenance. 

The Space Byte '"BIZPAK" application so ft· 
ware is a report generating system written in 
assembly language and is complimented by 
the speed of the Space Byte 8085 CPU. The 
BI ZPAK features interactive program modules 
for accounts payable , receivable , payroll , and 
general ledger, and requires only 16K of 
memory for operation. iCOM FDOS Ill 
operating system is included with the system, 
and additional available software includes 
Disk Extended BASIC, CP/M and FORTRAN-SO. 

System hardware includes the SB85·16 Te r
minal Mounted Mainframe, Space Byte 8085 
CPU, 16K Space Byte Full y Static RAM , Hazel
tine 1500 video display terminal , iCOM 3712 
dual flexible disk drive and floor stand . 

Both hardware and sof tware maintenance 
contracts are avai lable wi th overnigh t compo· 
nent replacement service. Space Byte Modular 
Business Computers are sold and supported 
by compute r retai lers worldwide. 

For more information contac t The Space 
Byte Corp. , 1720 Pontius Ave. , Suite 201 , Los 
Angeles, CA 90025, (213) 468·8080. 

CIRCLE INQUIRY NO. 112 

Continuing service and assistance, and a complete line of books and magazines are offered at both 
locations, to assure you that your system, purchased from one of the BYTE SHOPS of South Florida, 
will keep giving you excellent performance. 

2 Locations open 10-6 Monday through Friday, Saturdav 10-2 

BYTE SHOP OF MIAMI BYTE SHOP OF FORT LAUDERDALE 
7825 Bird Road, Miami, FL 33155 1044 E. Oakland Park Blvd., Ft. lauderdale, Fl 33334 

DIAL (305) 264-BYTE DIAL (305) 561-BYTE 
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. AM•'~OO Introducing the most powerful low-cost 
•1 computer system you can buy. 

0 
a: 
«::;: 
O w 
Z o
<(Ul ,_,. 
"'"' 

"' z . 
0 
;::: 
Q. 
0 

The Alpha Microsystems AM-1 00 is simply years ahead 
of all other systems in the low-cost computer field. Its 
versatility and speed make it suitable for a wide variety of 
uses in business, industry and research, while its extra
ordinary expandability and upgradeability provide for 
growth to keep pace with ever expanding applications. 

Before the AM-1 00, timesharing capabil ities were avail 
able only on minicomputers at three to five times the cost 
or on large expensive computer timesharing systems. It~ 
Multi-User Multi -Tasking features enable many people to 
use the system simultaneously. While one operator is 
performing accounting functions, another can be em
ploying the text editor and text formatter to generate 
documents and business letters, and a third can be 
working on inventory record processing. The system even 
allows several different jobs to run concurrently under 
control of a single terminal. 
Using the Command Language features, an operator can 
create a set of instructions which later will cause the sys
tem to perform an entire series of tasks automatically . A 
complex series of jobs can be processed in Batch Mode 
when this is desired, while the system remains avail able 
for other users. The Command Language . features can 
also be used to start the system automatically, eliminating 
the need for the operator to load any part icular program. 

The AM-1 00 handles data storage and retrieval excep
tionally well. An advanced file management system makes 
the AM-1 00 high level languages efficient in accessing 
data from floppy or hard disks, yet straightforward to 
code. Both sequential and random access files are 
supported, and an ISAM (indexed sequential access 
mode) package is standard. 

The AM-1 00 is a 16-bit processor based on the univer
sally popular S-100 bus. It features device independent 
1/0 and a printer spooler which can queue up to 16 jobs for 
printing. BASIC, LISP, PASCAL and FORTH languages 
are provided. The hard disk system can provide direct 
access to over one billion bytes of data. System memory 
requirements can be increased up to maximum of 256 
thousand bytes in 16 thousand byte increments, and you 
suffer no penalty for doing so at a later date. 

The AM-100 comes equipped with a remarkably com
prehensive set of utilities, all provided free of charge . 
Whether you need to do text editing, document for
matting, program design, high-speed sorting, file copying, 
or whatever, you'll find the AM-1 00 utilities ready to do the 
job. 

At Khalsa Computer Systems, we supply exceptional 
software development tools and thoroughly-checked out 
custom designed software. We also carry standard 
business applications software, including General 
Ledger, Accounts/Receivable, Accounts/Payable, Inven
tory Control , Payroll , and more. Our experienced per-

sonnel provide expert guidance to insure successful inte
gration of your system. 

The Alp.ha Micro Systems, AM-1 00 represents a major 
advance 1n data-processing technology. We at Khalsa 
Computer Systems honestly believe that the AM-1 00 now 
spearheads the ~omputer revolution . Its many powerful 
features make 1t the most attractive and affordable 
system in today's microcomputer market. Write for a full 
description and detailed look at the specifications of this 
remarkable system. The free brochure is available from 
Khalsa Computer Systems, 500 Lake Avenue Pasadena 
California 91101 . ' ' 
THE PROFESSIONAL SYSTEM 

Alpha Micro Systems AM-1 00 CPU in a tabletop chas
sis featuring brown-out protected power supply and 22 
slot S-1 00 bus . 48K Static RAM. PerSci Model 277 Dual 
Drive Interface/Controller. 10 Blank Dysan Diskettes. 2-
port RS-232 Serial 1/0 Interface (Includes Cables). 
St.andard Software: Multi-User Multi-Tasking AMOS Oper
ating System, AlphaBASIC Compiler, PASCAL, LISP, and 
FORTH languages. Relocating Macro-assembler with 
Linki~g Loader Text Editor, Text formatter (for word pro
cessing) , Indexed Sequential Access Method (ISAM), 
Sort and many other utilities. Includes delivery at location 
and consultation as per terms of sale . $6,800 

Terminal Console , Hazeltine 1500 CRT $1 195 
Printer, Texas Instruments 810 150 CPS $,1 ,895 

total $ 9,890 
System Price $ 9,590 

THE SMALL BUSINESS DATA PROCESSING SYSTEM 
With 1 0 Megabyte Hard disk instead of floppy disk 

System Price $14,950 

Seeing Is Believing 
Khalsa Computer Systems, Inc. 

A Professional Approach 

8 

We select and stock what we believe to be the finest 
micro-computer systems in every low cost category. Our 
showroom offers you the opportunity to see the various 
computer systems in a calm and comfortable atmosphere. 
Software ranges from simple modifications of existing 
software to complete design and implementation of major 
software systems . The expanded Service Department 
offers efficient service to meet the needs of our clients and 
is a vital part of our after·sales support. 

Come See Us 

lliJ[HJ[BJW[5J[BJ0 
COMPUTER SYSTEMS INCORPO RATED 

500 South Lake Avenue, Pasadena (213)684·3311 
Tuesday-Friday 12 noon to 8 pm, Saturday 12 noon to 6 pm 

Closed Sunday and Monday 

Khalsa Computer Systems, Inc. has a lso been known as the Byte Shop of Pasadena since we opened in 1976. 
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We have something for everyone! 
CROMEMCO • • • at BIG SAVINGS! 

SAVE 15% and more 
System 2 List $3990 . $3490.00 
System 3 List $5990 ....... 4999.95 
Z2 Kit List $595 . 505.00 

Assembled List $995 .. . . 845.00 
Z16KZ-K 16K RAM Board 

Kit, List $495 . ONLY 399.00* 
Assembled , List $795. 599* 

*Above RAM board prices special 
to INTERFACE AGE readers only. 

CROMEMCO BOARDS .. LESS 10% 
Inquire about new CROMEMCO 

Multi-User BASIC System t 

sp..\Jt. TDL 5D% 
System Monitor Board . SAVE 50% 

I l ess Zapple Monitor ROM and on board RAMI 

NORTH STAR 
SAVE MORE THAN 15%1 

Complete Minifloppy Disk System 
w/BASIC and drive 
Kit List $699 . SPECIAL $589 
Assembled List $799 . 689 

4 MHz Z-80 CPU Board 
Kit List $199 .......... . . . . 169 
Assembled List $259 . 209 

CPM Disk Operating System Con
version Package for North Star 
lates t version . $145 

TDL Package A Software for North 
Star on North Star Disk !specify if 
fo r TDL System Monitor Board use I .. $249 

COMPLETE 
BUSINESS 
SYSTEM 

W ith keyboard and vi deo termina l, 
Z-80 processor, 32K memory, dual 
minifloppy disks, Teletype 43 printer 
(30 cps, pin-feed platen), ex tended 
BAS IC w ith Accounts Receivab le 
Accounts Payab le, Inventory, Payroll : 
and General Ledger programs, assem
bled and tested w ith interfaces -
ready to use - ALL fo r ... 

HORIZONS: 
Horizon 1, Kit List $1599 . 

Assem iTested List $1899. 
13491--__ $_3.:...,9_9_5_0_0_~ 
1599 

VIDEO DISPLAY BOARDS Kit, formerly $295 . $147.50 Horizon 2 (with two dri ves) 
Assembled formerl y $395. 197.50 Kit List $1999 · 1699 Dynabyte 24x80 your choice 5x 7 or 

Board as supplied features power-on jump, Assem iTested list $2349. 1939 7x9, assem/tested List $349 . $299 
parallel 110 port, two serial 110 ports, plus -Absolute fastest deliveries-
cassette interface. t----------..;..;.--~ TDL VDB 25x80 Video Disp lay lnter-
Zapple Monitor ROM . . . . ... . . . . .. . 29.95 T R S-SQ face, assemltested, List $369 313 
1 K RAM for above . . 29.95 Video Display Interface Kits 
Z16K Static Memory Board assembled Convert TRS-80 to a fu ll S-1 00 Starting as low as . . . . . . . . 135 

·and tested, reg. $699 · · · $399.00 computer - w ith cabinet, power 
TDL XIT ANS supply, 8-slo t motherboard, 32K RAM 

Alpha 1 List $993. Super Buy: $789 : memory, 143,000 byte Macrofloppy 
Substantial savings on all models disk dri ve interface, extended disk 

ALL TOL HARDWARE & SOFTWARE BASIC, DOS assemb ler and ed itor, 
AT LEAST 15% OFF 1 RS232C seri al in terface, assembled 

1---.:....;;;.;;;;.;.;.;;;..;...;.;;;...;.,;;...;..;..;_ __ ---1 and tested - Ready to Use! 
HEATH All .. . ....... .. ... ONLY $1499.95 

Contact us for conversion package permitting 
H-8 to S-1 00 Bus Adapter Board use of all TDL software. 

VIDEO TERMINAL 
lntertube ® The fantastic new video 

terminal w/12" screen, 24x80, 
upper/lower case, 16 programmable 
function keys, 14-key numeri ca l key 
pad, protective fields, and much, 
much more ... compare w ith ADM, 
Soroc, Hazeltine ... and then look at 
our pri ce . ONLY $784 

Kit . . In troductory Price: $49.95 TRS-80 to S-1 00 Adapter Board 
H-8 Prototype Boards Special Introductory Price: $49.95 Famous DECwriter II , new . . . . $1490 

General-Purpose . . . . . . . . $29.95 t-......;o.;;..;..;;.;.;;;.;..;.;.;,;;..;;..;;.;;...;;..;.;;.;..i...,;,;.;..;;..;;_..;..;.;..~~B~A~R~G=:--A.....__I N_.....,S_Y_S_T_E_M--11. 
Wire-Wrap . . . . . . . . . 39.95 S-1 00 MEMORY BOARDS 

H-8 Extender Board . 24.95 Dynabyte* 16K Dynamic RAM Complete System , similar to TDL 
Module Li st $390. . . $319 Xitan Alpha 2, w ith Z-80 CPU, Video Display Interface, 24x80 

prices start at $199.95 Dynabyte* 16K Fully Static RAM 
t-----~...;.;..;;...;;~~..;....;;..;..~ Modulel1625-250ns List $555 .. 444 

system monitor board, 16K static 
RAM, Kit . $ 849 
Assembled and tested . 1049 ASCII KEYBOARDS in enclosure Model 1645- 450ns List 525 . 420 

Starting at . . . . . . . . . . $44.95 Dynabyte* 32K Fully Static RAM t--------------J 
IBM 735 110 SELECTRICS Modulel3225-250ns List $995 . 796 FLOPPY DISK INTERFACES 

As low as $395 Model 3245 - 450ns List $925 . 740 NORTH STAR - MICROPOLIS - TARBELL 
TELETYPES - Immediate Delivery *assembled/tested - one year warranty VISTA - MICROMATION - MORROW ~ SO 

KSR-33 . as low as $495 SD 32K Dynamic w i8K, Kit . $149 CPM Operating System for North 
ASR-33 . as low as 695 SD 32K Dynamic wi16K, Kit . 249 Star or Micropolis. $145 
New Model 43 30 cps . . starting at 995 SD 32K Dynamic wi32K, Kit . 449 SAVE 15% ON IMSAI 

Many of these prtces are spectal to 
INTERFACE AGE readers only; some 
limited to existing inventories. All 
prices subject to change without 
notice. 
For shipping and insurance, add $10 per main
frame, $3 per floppy disk drive; $2 per board . 
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WRITE FOR FREE CATALOG 

MiniMicroMart, Inc. 
161 8 James Street, Syracuse, New York 13203 (315) 422-4467 

CIRCLE INQUIRY NO. 78 JUNE 1978 



8080 PROGRAMMING 
FOR LOGIC DESIGN 
By Adam Osborne 
Osborne and Associates, Inc. 

Review by Roger H. Edelson 
Hardware Editor 

This book, a sequel to the two
volume set " An Introduction to 
Microcomputers ," at first appeared 
rather threatening to me as a hard
ware/logic designer. Suddenly, the 
microcomputer threatens to take 
away my safe little world of NAND/ 
NOR gates and monostable timing 
circuits , to be rep laced by the arcane 
incantations of CMA (complement 
accumulator) commands and decre
menting timing loops. After reading 
the book, I realized that what it will 
do is let me optimize my system/ 
subsystem designs to take advan
tage of the strengths of each area. 

This is a "how-to-do-it" book 
which will teach a logic designer 
how to do a portion of his job in a 
new way - as assembly language 
programs, and, if yo u are a program
mer it will show you a new use for 
programming - logic design . What 
is taught is specifically an imple
mentation of conventional logic de
sign by the application of machine 
language programs of one specific 
microcomputer - the 8080A. How
ever, the techniques learned will be 
transferrable to other microproces
sor devices once the underlying 
principles have been assimilated . 

The book begins with the direct 
simulation of logic devices-invert
ers, buffers, and HEX inverters. It 
proceeds with two-input positive 
AN 0 gates, generalized two-input 
functions, and three-input func
tions. At this point it appears to be 
much like using a steamroller to kill 
an ant - it works, but is it worth it? 
It is only after one is shown that a 
flip-flop is replaced by a single bit in 
memory, and a monostable multi
vibrator is equivalent to a three-line 
program, that the advantage of this 
technique becomes evident. 

In the next chapter, the book looks 
at a real-life device - the QUM E 
printer. The hardware implementa
tion of the device is investigated and 
a reasonably direct simulation of the 
digital logic is attempted. At the end 
of this chapter, the program simulat
ing the digital logic is presented 
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along with a discussion of the limi
tations of this one-to-one approach. 
After this, the printer is viewed as a 
transfer function to be implemented, 
and a much simpler program is arrived 
at. The following chapter discusses 
efficiencies which the good pro
grammer can bring to this subsys
tem design - covering subroutines, 
macros, and the use of interrupts . 
I Chapter 6 alone is worth the price 
of admiss ion , as an in-depth cover
age of the 8080A Instruction Set , 
and Chapter 7 conc ludes the book 
by providing a number of frequently 
used subroutines . This feature 
ought to save the neophyte many 
hours of labor by removing the need 
to re-invent the wheel. 

The book uses the format pioneered 
in other volumes of the set with bold
face type providing the theme or key 
sentence, and the material in light
face type expanding on the boldface 
statement(s). 

This book is emminently readable 
and is recommended to anyone who 
is tired of playing games on his 
microcomputer and wou ld like it to 
do some real work . It is also in
valuable to the designer of dedicated 
microprocessor systems. D 

FINITE STATE FANTASIES 
By Rich Didday 
Matrix Publishers, Inc. 1976 

Review by Roger H. Edelson 
Hardware Editor 

I was tempted to write just a one 
word review of this book- ugghh!! 
However, I was afraid that would 
pique your interest and you might be 
tempted to actually buy this 
nonsense. 

Basically, the problem is that the 
book is just not good - the fan
tasies are infantile, the drawing 
amateurish , and the educational 
pieces are too simpl istic. To com
pound the felony , the sty lized chip 
on the front cover and the program 
on the back give you the illusion that 
there is something worthwhi le in
side. To borrow from the introduc
tion ," ... I'm the type of person who 
expects things are supposed to 
mean something." 

Again, to use the introduction, 
this book does indicate the degree 
of the publisher's commitment - to 
provide books about a// aspects of 
the study and use of computers. He 
really means it! D 

Talk To Our Apple II 
A-Vidd Has The New 
Speechlab Model 20A 

On Display 
Has capacity for 32 word vocabu
lary-you train it . Complete docu
mentation with sample programs. 
Assembled and tested. 

Heuristics Model 20A. . $189.00 
Other Products For Apple II 
Microproducts: 
Printer interface for SWT 
PR-40Printer .......... 49.95 
Co-Resident Assembler. . . 19.95 
EPROM Programmer . . . . 89.95 
ROM Convert Sockets- 2716 
To Apple . . . . . . . . . . . . . 10.00 
ACS: 
RF Modulator-Assembled 30.00 
Apple Accessories: 
Parallel Interface . . . . . . 180.00 
Prototype Board . . . . . . . . 24.00 
Communication 

lnt-RS232C . . . . . . . . 180.00 
Coming Soon ... 
Floppy Disk System Approx. 700.00 
Floating Point Basic In ROM ..... . 

ASK ABOUT 
THE APPLE CORPS 

Over 100 Programs 
Available 

Software: 
Basic Tutorial-Learn to program 
your Apple II . Four Modules-
Requires 16K ..... .. .. 39.95 

A-Vidd Stocks The Apple II In 
Two Memory Configurations 
4K system . .... .. .. .. 995.00 
16K system (enugh memory for Hi 
Resolution graphics and Speech
lab) with game paddles, floating 
point Basic (Applesoft) and com
plete documentation. Apple's new 
Basic programming manual is 
SUPER!!! . . . . . . . . . . . 1445.00 

2210 Bellflower 

~ "' ~ ~ Boulevard ' f.'' I I Long Beach, CA 

CC?:±¥ + (213)9~:~~0444 
VISA- MASTER

CHARGE 
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Sunshine Computer Company 
PROUDLY OFFERS SYSTEM THREE 

From [3cromemeo 
'8~ ~,/FOR TIME SHARING 

A Powerful Microcomputer 
System with Capacity for 

4 DISK DRIVES! 
SYSTEM THREE includes: 

• Z-80A Microprocessor 
• 32K of RAM on 2 cards 
• Dual Disk Drive 
• 4-Drive Controller 
• RS-232 Interface 
• S-100 Bus 

e~e~~~~~~~~4 • Power-On Switch 
• 21-slot Motherboard 

Price starts at $5990* assembled 
and tested. 

MANY OPTIONS 
AVAILABLE 

We'll help you design your com
puter system to suit your spe
cial applications for: 
• Business/ Accounting 
• Word Processing 
• Data-Based Management 
• Science and Engineering 
• Legal or Medical 
• Education 

• Heavy Duty 30 amp Power 
Supply 

• 110 or 220 Volt Operation 

EXTENSIVE SOFTWARE 
SUPPORT 

All current software developed 
by Cromemco works for The 
SYSTEM THREE Computer, 
including: 
• FORTRAN IV 
• 16K Z-80 BASIC 
• Z-80 Macro Assembler and 

Linking loader 
A Full Accounting Software 
Package is now available for 
SYSTEM THREE. 

Model3100 CRT Terminal with 
80 character/line, upper/lower 
case and separate numerical and 
cursor keypads. Price $1595. 
Model 3101 with added line edit
ing, block mode and function 
keys. Price $1995. 

High Speed Line Printer Model 
3703 speed is 180 cps, bi-direc
tional with 132 column width 
and tractor feed. Price $2995. 

COMPLETE SYSTEM 
With your choice of peripher
als, whether they're from Cro
memco or from any of the fine 
devices we have in stock, you 
can have a microcomputer sys
tem up and running, performing 
a wide range of tasks, for less 
than $10,000. 

*Special pricing available with full system purchase. Sunshine Computer Company specializes 
in assembled systems. All systems are sold with a 90-day written warranty. Stop in for a 
demonstration. If you're not nearby, call or write for more information, because Sunshine 
Computer Company ships anywhere in the U.S. 

Sunshine Computer Company 
20710 South Leapwood Ave. • Carson. California 90746 • (213) 327-2118 
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Sunshine Computer Company 
Fe11tures 

North Star 11nd Hazeltine with, Powerful 
HORIZON-2 15QQ Disk BASIC 

This is a fully integra
ted dual drive micro-disk system 
which uses the fastest processor 
available today , and offers ex
pansion capabilities with the ad 
dition of many S-100 bus board 
options. 

Here's how we equip your 
HORIZON-2 for immediate plug
in operation: 

• Z80A processor operates at 
4 MHz. 

• S-100 bus 12-slot motherboard 
• 16K RAM memory at 4 MHz 

includes error checking and 
bank switching. 

• Dual integrated mini-floppy 
disk drives. 

• Power supply. 

To immediately increase your 
computing capability , we add 2 
serial I /0 ports: one for your 
Hazeltine 1500, the other for a 
printer, or any other peripheral 
you choose. 

Completely assembled and 
tested. Just plug it in and 
compute ! Full price for 
the complete system describ 
here, assembled with 90-day 
written is $3574. 

We add this fine terminal 
to your HORIZON-2 to 
give you a complete 
operating system. 
Yo u have a sepa

rate numeric key
pad and switch
selectable upper 

and lower case capability
all added to these great fea
tures: 

• 24x80 display on 12" screen . 
• 7x10 dot matrix. 
• 8 switch-selectable rates to 

19,200 baud. 
• Horizontal tabs. 
• Brightness contro l. 
• Clear to "End of Line" and 

"End of Screen". 
• Remote cursor stepping. 
• Read cursor address. 
• Remote keyboard lock. 
• RS232 compatible. 
• Automatic repeat-all keys. 
• Audible alarm. 
• Aux . serial output port. 

You get your HORIZON-2 
and Hazeltine 1500 com

plete with North Star 
Disk BASIC. 

ADDITIO NA L SOFTWARE 
Business Package 

General Ledger 
Accounts Payable 

Accounts Receivable 
Payroll 

Inventory 
Amortization 
Mailing List 

The entire package is yours with 
the purchase of the HORIZON-2 

. System for only $295 . 

SYSTEM Z Development 
Software 

ASMB Z80 Assembler 
and Editor - $60 
DASMZ Assembler $60 
ZEDIT Text Editor $60 
ZEBUG Debug Monitor/ 
Disassembler $60 

Drop in and see our own 
HORIZON-2 and Hazel
tine 1500 in operation. 

Sunshine Computer Company 
20710 South Leapwood Ave. • Carson, California 90746 • (213) 327-2118 
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Card of the Month 

The Keyed-Up 8080: 
An Attractive Alternative 

Front Panel 
By Roger H. Edelson, Hardware Editor 

The Keyed-Up 8080™, from Thinker Toys, Berkeley, Cali
fornia, provides another approach to the front panel prob
lem . Halfway between the traditional binary switches/ 
lights and soft front panels, (using a keyboard and dis
play), the Keyed-Up 8080 is an attractive alternative for 
S-100 bus systems. One can now examine, alter, and 
monitor the workings of a CPU through a twelve-pad 
keyboard and an array of ten ?-segment displays. All of 
this is provided on the same circuit board with a CPU 
and the necessary control circuitry - - a front panel and 
CPU kit for only $250.00. 

This front panel allows the operator to start and stop 
programs, step programs either manually or at a select
able rate , examine and deposit data to/from memory 
locations, examine/alter all CPU registers (including the 
program counter, stack pointer, and program status 
word), and read from and write into 1/0 devices. The 
operator can also monitor the program counter, stack 
pointer, program status word , CPU registers, memory 
locations, or 1/0 devices as the program executes at a 
selectable rate. All this is presented in a byte-oriented 
octal format from a virtually crash-proof system. The 
operating system is contained in 256 bytes of ROM and 
requires an additional256 bytes of RAM . This memory is 
provided on the board and uses the top 512 spaces of the 
65K address map. The system block diagram is shown in 
Figure 1. 

THE COMPONENTS 
The kit provides an S-100 compatible single board 

combining all the pieces necessary for a front-panel and 
a CPU board . This saves one card slot on the mother
board with an actual increase in capability. The board is 
well constructed with an epoxy glass base, double-sided 
tinned etch with plated through holes, gold-flashed edge 

One can now examine, alter and 
monitor the workings 

of a CPU through a twelve-pad 
keyboard and an array of 

ten 7 -segment displays. All of this 
is provided on the same 

circuit board with a CPU and the 
necessary control circuitry. 

connector, and solder masked. The cherry keyswitches 
have gold contacts for reliability . Also included are ten 
?-segment .4 inch displays. The 8080A supplied is a 
ceramic 8080AD from National. The clock is produced 
by an 8224 clock driver for reliable operation and mini
mum parts . ~he board is fully socketed fo r the total of 39 
integrated circuits. 
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Construction ~f the board took about 2 hours, with 
everything but the key-switches going together quite 
easily. The key-switches were difficult as one pin makes 
a very tight fit. Orie of the thinner leads broke off, but 
had enough of the lead left to make the connection . The 
board has almost no component marking with the ex
ception of a matrix grid for identification of the in
tegrated circuit locations. An outline ?f ea~~ c~mp?
nent is shown, but no part number or identification IS 

provided on the board . This function is filled by the 
almost full-sized layout diagram in the excellent user's 
manual. However, it would have been helpful to have 
component marking on the board . 

The instruction manual is well written , and provides a 
bending guide for component leads. The manual does 
not provide a trouble-shooting guide, wh ich makes it dif
ficult to find a problem. The manufacturer does suggest 
that if the board does not meet the requirements speci
fied in the final checklist , to send it in for repair. 

FUNCTIONS AVAILABLE 
The majority of the 64-page manual is devoted to the 

use of the Keyed-Up 8080. Therefore, let 's look at the 
functions provided . The instructions , instruction 
classes , and the data are displayed in an octal 2-3-3 bit 
pattern (see Example 1). 

I D, I D, Ill Ds I D, I D, I II D, Do Do I 
Example 1 

The addresses are arranged in a byte-oriented octal 
representation, which has a 2-3-3-2-3-3 pattern of bits 
(see Example 2). 

Example 2 

This representation creates a rather unusual situation, 
when addresses are entered from the keyboard . The 
manual explains it this way: 

" In memory mode, the front panel displays six 
digits of address on the left and three digits of 
data on the right with a blank digit between which 
serves as a field separator. 

The first example will be to examine the first 
location of the last page of memory, which is 
377.000. Do the following : 

step# 
1 
2 
3 
4 

Press Key 
3 
7 
7 
0 

Display 
000 003 XXX * 
000 037 XXX 
000 377 XXX 
003 370 XXX 

·contents of location zero on page zero. 

The display now reads 003370. The first entered 
seven is now displayed as a three. However, the 
seven has not been lost. Each time a key is pressed, 
the front panel logic creates an address within a 
page from the last three digits entered and creates 
a page number from the rest of the digits . When 
step 4 was completed, 7, 7, and 0 were the last 
three digits entered. The front panel is programmed 
to discard the overflow if the last three digits do 
not fit into 8 bits. 370 is the number left after the 
overflow bit of 770 is discarded. In general, when a 
digit larger than three is moved into the most sig
nificant digit of the least significant byte, it is tem
porarily trimmed: 4 is trimmed to 0, 5 to 1, 6 to 2, 
and 7 to 3. 
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Step# 
5 
6 
7 

Press Key 
0 
0 
E 

Display 
037 300 XXX 
377 000 XXX 
377 000 347 

The display should now read 377001 346. 346 is the 
content of memory location 377001. Step 8 caused 
the front panel to perform an " examine next" 
operation. TheE key is used to execute " examine" 
and " examine next" operations. An " examine 
next" operation will be performed whenever the E 
key is pressed subsequent to the D or E having 
been pressed with no digits pressed in between. 
There is an exception to this when the front panel 
is in 1/0 mode. In 1/0 mode, there is no " examine 
nex t " or "deposit next" operation. 

Point to remember: 
Digits 4, 5, 6, and 7 are temporari ly displayed as 

0, 1, 2, and 3 when shifted into the most significant 
digit of the least significant byte (4th display from 
the left)." 

This procedure causes some confusion until you get 
used to it. Remember to put in all si x digits of the octal 
address and it will be all right . Also, the addresses now 
arrange themselves into 256 member groups, which are 
referred to as pages. The 8080 can address up to 65K 
locations, which works out to 256 pages where each page 
contains 256 separate addresses . 

FRONT PANEL MODES 
The front panel has four modes of operation , each 

designed to give the user more control over the pro
cessor. The first mode, mode 0, is used to examine and 
fill memory, or to display the program counter and the 
contents of memory being pointed to during single or 
slow steps . 

Mode 1 is used to examine and fill the CPU registers , 
program counter, stack pointer, and the progr~m status 
word . This mode is also used during slow or single step 
to display the last examined processor register. 

Mode 2 is used with 110 devices and reads and writes 
to those devices. This mode is also used to examine the 
last data from the device during single or slow step 
operation . 

The final mode is Mode 3, which allows the user to ex
amine and fill memory, and display the last data and ad
dress of the last examined memory location during 
single or slow step operation . 

The front panel controls all modes of operation , in
cluding the setting of the slow and single step opera
tions . The panel is designed to collect and display the 
last si x digits entered from the key pad. 

SUMMARY 
Basically, what has been provided is a minicomputer

like control on the microcomputer. This control logic is 
completely transparent to the user software and is ab
solutely crash proof. The only cost is 512 address loca
tions at the top of the address space and the necessity 
to think in OCTAL. 

Figures 2 through 7 show the entire logic of the board . 
As you can see, all lines are fully buffered with enough 
output capability to drive 30 TTL loads. One point that is 
made is that memories which do not use the PDBIN sig
nal to strobe memory data onto the input bus will not 
work properly with the Keyed-Up 8080. There is suffi
cient unused logic in these boards to implement the 
simple fi xes required , 

The Keyed-Up 8080 should be very carefully consid
ered as an alternative to the more standard front-panel 
CPU combinations. The features are fantastic at a very 
good pri ce and the workmanship is excellent .D 
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Now, a complete 
business computing system 

for only s5995 

Introducing ABACUS 1, An Easy-To-Use Account
ing And Word Processing System Here's a total 
business system you can count on for your general 
ledger accounting, accounts receivable , accounts 
payable, payroll , inventory, mailing lists and word 
processing. ABACUS 1, developed by Computer 
Products of America, is simple to use and features a 
powerful software package that can typically handle 
up to 700 customer listings, 1000 inventory line items, 
800 vendors, 300 employees and 60 general ledger 
accounts. In addition , our word processing option 
features a character-oriented system for your every
day business communications needs. 

The ABACUS 1 is an interactive, double-entry 

bookkeeping system . It is a complete hardware and 
software package which includes a Z-80 micro
processor, a dual Northstar diskette system, a video 
display with a standard keyboard , and a printer. It 
operates using BASIC which is the easiest program
ming language to use. And, our attractive design 
blends with any office decor. 

No matter what business you are in , the ABACUS 1 
works for you. It's flexible so you can easily change 
programs to meet your specific requirements . It's 
backed by our fully staffed service department. And , 
it's priced t!) fit your budget. For a business system 
you can count on , write or stop in today. ABACUS 1 
- The Business System You Can Count On . 

THE ~[]r:1PlJTEt1 r:1Rt1T 

JUNE 1978 

633 West Katella Avenue , Orange, California 92667 
(714) 633-1222 

Hours: Tuesday-Friday 12:00-8:00 
Saturday 9:00-6 :00 

See ABACUS 1 AT NCC 
Visit our Booth #38. Or visit our store. Only five minutes 

from NCC. Open during NCC every night until 9:00. 
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PHOTO 1 The H8 CPU board. 50-pin connector socket is 
at right; voltage regulator heat sink/card support bracket 
is at left. 

PHOTO 2 The H8 power supply. Capacitor is covered 
with a shield after installation (see Photo 3). Slide switches 
at left select 120V/240V and regular/low-voltage operation. 

A Buyer's and Builder's Guide 
INTRODUCTION 

The announcement last summer, and arrival last fall , 
of the Heathkit H8 microcomputer system have gener· 
ated a great deal of speculation, discussion and contra· 
versy. This article will give you my analysis of the pros 
and cons of the H8 versus other popular microcomputer 
systems and a description of my experience in building 
this system. A separate article will cover what I feel are 
the strengths and weaknesses of the system in home, 
hobby and business applications. 

THE H8 SYSTEM 
The Heathkit H8 is an 8-bit general purpose micro· 

computer. It is housed in a black cabinet with a gray 
face ; the cabinet measures 16" W x 17.5" 0 x 6.5"H. The 
basic computer includes the front panel/monitor and 
CPU cards, the mother board and power supply, and in 
that configuration weighs approximately 21 pounds. 

The H8 uses an 8080A microprocessor running at 
2.048 MHz. The CPU board (Photo 1) is supplied fully 
assembled and tested . Seven priority vectored inter· 
rupts are available, and DMA capability is included. 

The H8 has a 10 amp power supply (Photo 2) which 
operates at either 120 or 240 VAC (switch selectable). An 
additional switch allows operation at normal or reduced 
input voltage. The power supply can handle 32K of RAM 
and 3 1/0 cards in addition to the CPU an d front panel 
cards. Cooling is by convection, rather than forced-air 
fan . The power supply uses a 77,000 1.4 f filter capacitor 
for ripple-free DC output. 

The motherboard (Photo 3) runs vertically along the 
right side of the cabinet. Ten slots are provided ; the front 
panel anq CPU boards occupy the first two, and the last 
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slot is reserved for an expansion connector. Seven slots 
are thus available for memory , 1/0 and other cards. 

Cards are mounted in the computer at an angle of 
about 30 o back from the vertical ; female connectors on 
the cards insert onto the male pins extending outward 
from the bus . Each card is additionally supported on its 
left-hand side by screws connecting it to the bottom of 
the cabinet and to a support bracket running along the 
top of the cards (Photo 4) . The left edge of each card 
consists of a full -length aluminum heat sink, with 
screwholes at the top and bottom for mounting ; each 
card contains its own on-board voltage regulators. The 
result i~ a very strong mounting system , which also pro· 
vides very good heat dissipation. 

Most boards are etched on both sides, most are 
solder masked , and all are fully screened with compo· 
nent designations. Sockets are provided for all IC's . 

The H8 uses a 50-line bidirectional bus (see Figure 1). 
This bus is not compatible with the S100 unidirectional 
bus used in the Altair, lmsai , and other systems. 

The H8 contains a resident monitor in 1 Kx8 ROM. The 
monitor supports the front panel (Photo 5), which con· 
tains four status LEOs, nine ?-segment LED displays , 
and a 16-key keyboard . 

The four status LEOs are labeled ION, MON , RUN , and 
PWR. The ION LED indicates that the CPU is accepting 
interrupts. The MON LED indicates that you have con· 
trol from the front panel. The RUN LED indicates that 
the CPU is in a run condition . The PWR LED indicates 
that + 5 volts is present at the front panel. 

The nine ?-segment LED displays and the 16-key key· 
board allow you to display, input and alter the contents 
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PHOTO 3 The H8 motherboard. Front panel connects to 
P1; CPU board plugs into P2. P1 0 is reserved for an ex· 
pansion connector. 

·' ~"·~ .. ~~ . 
- - - ~ -

. ......... -~-' 

PHOTO 4 The completed H8 with top cover removed. 
The CPU, three 8K RAM boards, and the serial 1/0 and 
cassette interface boards are installed from front to 
back. Card mounting bracket is at top left. 

to the Heathkit H8 System 

of registers , the program counter, the accumulator, and 
any memory location . Data and addresses can also be 
displayed during input from tape. The front panel also 
allows you to load and dump to and from memory, and 
control input and output ports . Additi onall y, it allows 
monitoring of tape loads and dumps, resetting the com
puter, and executing programs. A CRC check is auto
matically performed during loads from tape. 

You can single step through a program via th e front 
panel keyboard , incrementing and decrementing mem
ory locations as desired. An automatic repeat function 
allows you to step forward or backward at a 2.5 Hz rate if 
desired. A prog ram may be stopped during execution , 
and control returned to the front panel monitor, without 
destroying information in the CPU registers or the serial 
and parallel ports. 

A built-in speaker provides a useful audio signal. A 
short beep verifies each key stroke; a medium beep 
verifies successful address or data byte com pletion ; 
and a long beep verifies a master reset or indicates an il
legal command . 

The nine ?-segment LEOs display add ress and data in
formation in octal formal (Photo 6). Si xteen-bit numbers , 
such as memory addresses, are displayed as two 8-bit 
numbers in offset octal. Thus , the binary number 11 111 
111 is displayed as 377, and the binary number 11 11 1 
111 01111111 is displayed as 377177. 
· Full keyboard debounce logic is provided. While a pro
gram is being executed, only the RST (reset) and RTM 
(return-to-monitor) keys will operate. Both of these com
mands require the simultaneous pressing of the in
dicated key and the 0 key, a nice feature to prevent in-
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advertent halting or destruction of a program. While a 
program is running , apart from these two commands the 
program itself may fully utilize the keyboard . 

The sophistication of the front panel/monitor makes it 
very useful in debugging and modifying programs. It is a 
well-thought-out compromise between a front panel with 
nothing but power and reset keys versus one with rows of 
toggl e switches and LEOs, it offers features not avail 
able with either of these other approaches. 

Software is supplied with the H8 at no additional cost 
in audio cassette form . It is also available in paper tape 
form for an additional $20. An extended version of 
BASIC is available in cassette or paper tape form for an 
additional $10. 

The assembly manual for the H8 is , as you would ex
pect from Heath , very detai led and well organized . Also 
included are a separate operating manual for the H8 and 
a comprehensive reference manual for the various items 
of system software. 

H8 ACCESSORIES 
At this writing , Heath has three stand-alone ac

cessori es available: the H9 video terminal , the H10 
paper tape reader/punch , and the H36, which is the DEC 
Writer II keyboard printer terminal. As I only have ex
perience with the H9, which is described below, the 
other two peripherals will not be discussed. 

Three H8 accessory cards are also currently available 
from Heath: a RAM board , a parallel interface board , and 
a serial 1/0 and cassette interface board . 

The RAM board (Photo 7) is available in a 4K configur
ation , and can be expanded to 8K with a separately avail-
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GRAND OPENING: APRIL 28 
COMPUTER COMPONENTS 
OF ORANGE COUNTY 

CFOR.MEP-LY COMPUTEP- PLAYGP-OUND) 

• ORANGE COUNTY'S ONLY AUTHORIZED 
COMMODORE PET DEALER. 

• PRODUCTS TO GE CARRIED: IMSAI , VECTOR GRAPHICS, APPLE, 
TDL, POLYMORPHIC, PROCESSOR TECHNOLOGY, CROMENCO, 
PERSCI , CENTRONICS, TARGELL, VISTA, SHUGART, NORTH STAR, 
HURISTICS, COMPUTER WORLD, KOYO MONITORS, KIM, MICRO-
DESIGN AND MANY MANY MORE . ... . . 

• OUR NEW LOCATION IS NEXT DOOR FROM WHERE WE 
PRESENTLY ARE. 

• WE WILL GE THE LARGEST COVER 5000 SQUARE FEET) AND 
MOST COMPLETE COMPUTER STORE IN SOUTHERN CALIFORNIA. 

• GROWSE THROUGH THE LARGEST MICROCOMPUTER DOOK 
A~D MAGAZI~E COLLECTIO~ ON THE WEST COAST. 

• WE ALSO TEACH CLASSES I~ DASIC AND ASSEMDL Y LA~GUAGE 
AS WELL AS PROVIDE SERVICE A~D REPAIR. 

GARDEN GROVE FRWY 
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! Computer Components ! 

j of Orange County .! 
6791 Westminster Ave. 
Westminster, Calif. 92708 

! (7 i 4) 898·8330 
L-·--------------- -------------------------------- -------

Other Computer Component 
Stores Located at: 
• 5848 Sepulveda Glvd. 

Von Nuys, CA 91411 
(213)786-7411 

• 4 705 Artesia Glvd. 
Lawndale, CA 90260 
(21 J) J 70-4842 

CIRCLE INQUIRY NO. 67 
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Figure 1. The H8 50-line bus. Pin numbers correspond 
to those at each location along the motherboard (see 
Photo 3; pin no. 49 is at the top. Heath has reserved the 
right to change the designations of pins 8, 9, 18, 24, 25 
and 27. 
able chip set . The RAM board uses TMS-4044, 4Kx1 
static chips. Maximum access time is given as 450 nsec. 
All inputs are 1 TTL load or less, the data out lines are 
fully buffered , and a full complement of bypass capaci 
tors is included. Memory address assignment is selected 
by a jumper, along 8K boundaries . Like all H8 cards, 
each memory board contains its own voltage regulators. 
Current requirements are .75 amperes for 4K and 1.25 
amperes for 8K. 

The parallel interface board has three independent 
parallel ports , each with eight bits input and eight bits 
output plus universal handshake capability . Maximum 
transfer time is given as 390 11sec. 

The serial 1/0 and cassette interface board (Photo 8) is 
used to connect the H8 to serial devices such as the H9 
video terminal and also to one or two cassette 
recorders. The serial interface operates at data rates 
from 110 to 9600 baud , selected by jumper. Output 
levels, selected by jumpers, can be set to either 20 MA 
current loop or RS-232C compatible levels. The on-board 
USART can be programmed for 5- through 8-bit charac
ter length , one, one-half or two stop bits , and odd , even 
or no parity. The cassette interface data rate is jumper
selectable to 300 to 1200 baud. Recording and playback 
utilize the BYTE/" Kansas City " format. Control lines are 
provided for remotely starting and stopping two separ
ate cassette units to allow separate recording and play
back if desired. An on-board LED test circuit is provided 
for adjusting the PLL synthesizer and space detector in 
the cassette interface circuit. 

Heathkit recommends, and will only assure proper 
operation of the cassette interface and the H8 software 
with , a Heath-supplied cassette recorder. This recorder 
is aGE model 3-5121 ; you may be able to purchase it 
elsewhere at a price less than the $55 quoted by Heath. 

THE H9 VIDEO TERMINAL 
The Heathkit H9 video terminal (Photo 9) is designed to 

match the H8 computer in appearance and performance. 
However, the H9 is a stand-alone peripheral, and can be 
used with any computer or in a time-sharing system. 
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PHOTO 5 The H8 with front panel removed to show the 
front panel card. 

PHOTO 6 The H8 front panel display LEOs. RAM loca
tion 104 057 a has contents 1 02a. 

PHOTO 7 An H8 RAM board with 8K of static chips in
stalled. Note bypall capacitors and double voltage 
regulators. Address selection jumper is at upper right. 
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PHOTO 8 The H8 serial I/O and cassette interface board. 
Note the multitude of jumpers, described in text. The 
LED used for alignment is to the right of the second IC 
from the top in the left hand row. 

The H9 is housed in a black high-impact plastic 
cabinet with a gray faceplace surrounding the keyboard . 
The terminal measures 121/2" H x 15%"W x 20 3/4" 0 ; it 
weighs a hefty 32 pounds . The power supply is designed 
to operate from either 120 or 240 VAC. The dual primary 
windings of the power transformer may be wired in 
parallel for 120-volt operation or in series for 240-volt 
operation during construction of the kit. 

The 12" diagonal CRT has 12 kV on its anode and pro· 
vides a clear, bright display. There is no noticeable 
flickering and focus is uniform across the screen . 

A jumper on the H9 video circuit board can be con· 
nected to select one of three separate display widths 
(normal , wide , and extra wide) . The wide and extra wide 
settings are provided for use in low line voltage situa· 
lions; the normal setting will provide the correct display 
width under normal circumstances . 

Centering of the di splay is accomplished by rotating 
the centering magnets on the CRT yoke. The adjustment 
is not overly critical , and I was able to achieve a very 
good compromise between centering and linearity with 
little difficulty . 

Potentiometers are mounted on the video circuit board 
for adjusting the focus , brightness and height of the 
CRT display. It is necessary to remove the cabinet shell 
to make these adjustments . If the height of the display 
is too great , the dots that form individual characters 
become more apparent , and thus a compromise has to 
be reached between display size and the sharpness of 
the characters . 

The brightness and focus of the display are interrelat· 
ed , and adjusting one will probably necessitate ad· 
justing the other as well. Too bright a display will , over 
long periods of time, become tiring on your eyes ; there 
also is a hazard of burning the CRT phosphor. When in· 
itially adjusting the display brightness , I was concerned 
that the CRT mask (which is attached to the cabinet 
shell and thus is not in place during adjustment) would 
significantly reduce display brightness when installed ; 
this proved not to be the case. 

Three display formats are available with the H9, switch 
selected from the keyboard . The usual format is 12 lines 
of 80 characters. A " short form ," of four 12-line columns 
of 20 characters each , is useful when programming in 
assembly language or when writing BASIC programs 
that have short statements . A " plot " mode is also 
available. In this mode, a single line of text is displayed 
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PHOTO 9 The completed H9 terminal. Keyboard follows 
standard layout. Most special function keys are in the 
top row. 

four times, once on each of the four bottom lines of the 
screen . The screen area above the bottom four lines is 
divided into 128 scan lines. A dash , one character wide, 
will appear above each of the characters displayed in 
the bottom four lines . The vertical position of the dash 
is proportional to the binary value of the 7-bit ASCII code 
for that character. Control characters , as well as stan· 
dard letters, numbers and punctuation characters, will 
generate a dash at the appropriate position. In this 
mode, the cursor movements associated with different 
control characters do not take place. For example, a 
RETURN does not generate a return of the cursor but in· 
stead causes a dash to appear in the plot 131 ines above 
that location in the text . 

The video terminal will display, and the keyboard will 
transmit , upper case alphabetic characters only. The dis· 
play uses a 5x7 dot matrix ; the cursor is a non-blinking 
underline appearing under the next space to be displayed. 

The H9 keyboard is a 67-key ASCII keyboard . It con· 
tains the standard 52 ASCII keys , five cursor control 
keys and ten special function/mode keys . Keys are pro· 
vided to move the cursor up, down, left , right and home. 
Unlike the others on the H9, these keys are not fully de· 
bounced , which is annoying . Additional keys erase the 
text from the current cursor location to the end of that 
line; erase all text on the screen and home the cursor; 
change the display format from 12x80 to 4x12x20 (short 
form); select whether or not the cursor automatically 
goes to the begining of the next line after a full line of 
text is typed ; and select whether the display is to be 
scrolled upward after the first twelve lines of text are 
displayed. A REPEAT key will repeat the function of 
another key at a preset rate (3. 7·, 7.5-, 15-, or 30-cps ; j urn
per selectable). If the baud rate that has been selected is 
less than the repeat rate , the repeat function will oper
ate at the slower rate . Additional keys are provided to 
transmit an entire page, select full or half duplex mode, . 
take the terminal off line , and place the terminal in the 
PLOT mode. 

If the screen has been filled , but the SCROLL key is 
not pushed in, the cursor will return to the start of the 
page location and blink. Until the page is erased or the 
SCROLL key is pushed in , all external inputs are dis
abled and data can only be transmitted out of the ter
minal by the keyboard . This feature , when used in con
junction with a paper tape reader/punch , allows program 
tapes to be reviewed quickly. The reader/punch can read 
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*Low P ower 

* Selectable M e mory Protect., 

: ;~~a~l~~~uff e red • 

* Battery Back-up 
* Address on 1 K boundary 

*Requi res n o front panel 

* No wait s tat e s 

ASSEMBLED & TESTED 
250ns. 199.95 
450ns. 179.95 

KIT 
250ns. 149.95 
450ns. 125.95 

Bare PC Board w/ Da1a S21 .95 
Now over 1 yea r successful field experience 

"Special Offer" Buy (4)8K 450ns. Kits S 117.00 
ea. 

IMS 16K STATIC RAM 
* M e m ory mapping 
*Phantom 
* Address 16K Bound 
* U se w ith or w/o front panel 
* P owe r 2. 1 amps typ. 
*Uses 21 14 

ASSEMBLED & TESTED ONLY 
450ns. $439.95 250ns. 5495.95 

5-100 32K STATIC RAM 
* Address 32K Boundary 
* Power 450ns. 2.8 a mps typ. 
* N o wait s t a t e s on 2 M Hz 
* Fully Bullered 
* Phan tom can be added 
* 2 114/TMS4045 or 91 35 
ASSEMBLED & TESTED 
250ns. $849.00 
450ns. $799.00 
Bare PC B oard w / Data 
SPECIAL OFFER: 

KIT 
250ns. $790.00 
450ns. 5740.00 

$59.95 

Kit without M e mo ry o nly $99.95. Add 
2114 Memory lor S 160.00 per 8K 

MICROBYTE 32K STATIC RAM 
* Phanlom * TMS4044 
* Addressable 4K Blks * lndepended reg . 

ASSEM BLED & TESTED ONLY 
450ns. 5775.00 
250ns. $875.00 
(Special offe r 1 6K version (expandable) 
450ns. $435.00) 

*On board 2708 
* Power on jump 
* 2708 included (450ns.) 
* c ompletely socketed 

Assemble d and tes ted $185.00 
s 129.95 
s 34.95 

Kit .......... . 
Bare PC B o ard 

* For 4MHz Speed AddS 15.00 

TDL COMPATIBLE Z-80 CPU 
* Compat ib le to TDL 
software & h ardware 

Assembl e d a n d test ed 
Kit .......... . 
B a r e PC B o ard 

* Ca n be u pgrade d 
lo r 4MHz o p e ration 

s 199.95 
$139.95 
s 34 .95 

BYTE USER SK EPROM BOARD 
* Power o n J u mp 

Assembled & Tes ted 

Kit 

B a r e Pc Board 

* R eset Jum p 

94.95 
64.95 
21 .95 

Specia l Offe r : Bu y 4 kits on ly $59.95 each 

8080A CPU BOARD 
S 1 00 com pa t ibl e with Siever Vect o r Interrupt 

full y s ocket e d . 

Assembled & Tes t e d 

Kit 

Bare PC B o ard w / d a ta 

$149.95 
s 99.95 
s 34.95 

TARBELL FLOPPY INTERFACE 
* S 100 Compa1ible *Uses CPM 
* Jumpe r S e lectable 

Ass e m bled and test e d 
Kit . . ....... . 
Bare P C Board 

* P ersci.Shugart.etc 

5269.95 
$1 79.95 
s 39.95 

NOTE: For CPM Add 570.00 
D ocumentation Add $20.00 

WMC REAL TIME CLOCK 
* S lOO Compatib le * Two interrupt s 
* Software programmable * 1 MHz Crysta l O scilla tor 

Assemble d a n d test e d 
Kit ........... . .... . 
Bare PC B oa rd w / d a t a 

$1 79.95 
s 124.95 
s 29.95 

·------------· MICRODESIGN MR-16 2716 DC HAYES DATA COMMUNI· 
CATIONS ADAPTER 
*Te lephone/TWX * S- 1 00 compati ble 
*Bell 103 freq . * Originate & answer mode 

EPROM BOARD 
* Indiv idua l Pro m A d dress 

* U s e s Low cos t 1 6 K Tl EPROM S 

* Optional 1 K RAM * Phanto m control 

Assembled & Tesled . . 5279.95 Assembled a nd Te s ted 174 .95 
Bare PC Board w/dala S 49.95 Kit 

DATABOOKS & MANUALS 
NSC TTL Dolo . 
NSC Lrnear DaHl 
NSC linl'ar APP/note I 
NSC Lrnear APP/no1o ll 
NSC CMOS Oa1a 
NSC Aud10 Oa1a 
NSC Volt Reg. Data 
NSC Memory Oil1a 
NSC MOS/LSI Oma 
NSC Power lransos1ors 
lntei Oalabook 
Intel MCS85 Manual 
ln lol MCS80 Manual 
lnlol MCS40 Manual 
AMO 8080 Handbook 
M1 0Lrnear0a1a 
M10 Sct10t1ky Data 

. 5395 
4.9 5 
3.95 

... 3 95 
2.95 
3.95 
2.95 
3.95 
3.95 

. 2.95 
3.95 
7.50 
7.95 
4.95 
5.95 
-1 .95 

"5 

M11 MOS/LSI Oala 3 95 
Gl MOSILSI Oa1a 4 95 
Osbome ln1ro 10 Mrcro Vol 0 7 50 
Osbomo 1n110 10 Mrcro Vol 1 7 50 
Osborne lnltO 10 Mrcro Vol II 7 50 
Osbomo 8080 Progr ommrng 7 50 
Osbomc 6800 Progrnrnmrng 7 50 
Osborne ZBO Programmrng 7 50 
T1 Powr Semr's Oa1a 7 50 
Tl TTL Dala 695 
Tl Transrstors ! Drodes 8 50 
T1 MemoryOa1a 395 
T10o1oelectronrcs 3.95 
Tl Lrnear Oa1a 395 
Tl SopOiar Memory 3 95 
Tl1nterlace Data 4 95 
Mo1orola Scm• Data 1. 2. 3 9 95 

Mo1 Vol·tl.1ecl0a1a 395 
Mo1 Vol 5 CMOS Da1a 2 95 
Mot Vol 6L•near Dala 395 
Mo1. VOI.95ctt011 ky TIL 2.95 
Mot MPU Applrcalrons 25 00 
Mo1 MPU Prog Rei Ma'lual 3 95 
1.1o1 Powe• Oa1a 295 
Mot Roctrlrer Data 295 
Mo: Swrlthrng Tran 295 
Mo1Zoners 295 
Base Solrware SRI Vol 1 or 11 24 95 

::~ ~:::::: ~~: 0~ :~or v 
3~ a; 

Base Sonware SRI Vol VI 49 95 
Base Sol !'.<o·are SRI Vol VII 39 95 
19781CMaster 47 50 

6800 DESIGNER BOARDS 
MODULES PROTO BOARDS 

* M o torola C ompat ible Module s · 

MEK 6800 D2 Kit 
9600 6800 MPU Module 
9601 16 slot Molher Bd. 
9602 16 slot Card Cage 
9603 8 slot Mother Bd. 
9604 System Power Supply 
96 10 Pro totype B oa rd 

9615 4KEprom Module 
9620 16 port parallel 1/0 
9626 8K Sialic RAM 
9626K 8K Static RAM Kit 
9630 Extender Gard 

9640 Multiple Tuner Prog. 

9650 8 port Duplex Asyn. 1/0 
M ot 43/ 86 Connectors w/wor s/ t 
AMI EVK 99' 6800 sub Kit 
AMI EVK 100 Kit 

5235.00 
495.00 
175.00 
75.00 
99.00 

250.00 
36.00 

250.00 
375.00 
295.00 
225.00 

60.00 
395.00 
395.00 

5.95 
145.00 
269.95 

AMI EVK 200 Kil 
AMI EVK 300 Assembled 
EVK Kluge B oa rd 

EVK 16K Byt e Ram Board 

E VK 6 Slot Motherboard 

EVK E xtender Board 

EVK Solid Frame Chassis 

EVK Con n ectors 

AM I 6800 Proto Rom 
AM 16800 M icro Assembler Rom 

6800 T in y Bas ic Paper Tape 

6800 T in y B a s ic Eprom 

449.95 
649.00 

95.00 
75.00 
35.00 
45.00 

129.00 
6.50 

30.00 
30.00 
20.00 

125.00 

ZILOG COMPATIBLE BOARDS 
Z-80 CPU 
ZDC D isc Controller 

MEM 16/ 65K Memory 

395.00 
395.00 
595.00 

THE FIRST TO OFFER PR IM E PRODUCTS TO THE HOBBYIST 
AT FA IR PRICES NOW LOWERS PRICES EVEN FURTHER ' 

1. Proven Quality Factory tested products only, no re -tests 
or fallout s. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment All prepaid orders with cashiers 
check, money order o r charge card wi ll be shi pped same day as received. 

SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS 
3881 1Z80P<01 
388 1·4 (4t.IH:J 
J682 !Z·80CTCr 
3882·4 (4/.lH:I 
8205/74S138 OeCOlll'' 
62128br: I•O 
8214Pno,.tylnt 
6216 BusDml'• 
8224 Cloc~ Ge" 
822•1 ·o1 (4M H:I 
8226 Bvs Drrver 
8126 Bus D"•er 
8228 Sys Con1101 
8238 Sys C0111 
8251 PrOQ 110 
82531'11 Tomer 
8255 PrOQ 10 
8257 P•OQ OMA 
8259PrO'kllnl 
8279 PrOQ Keyuoard 
6810·1 128 • 8 RA M 
6820 PIA 
6828Pno,.tyln1 
6834·1 512 . a Eorom 
6850 ACIA 
6852 Scrri11 AclaOIC< 
6860 Mooem 
6862 MOOulaiO< 
6871A 1 OMHl OSC 
2350 USRl 
6860 Bus D"•e• 
1821 SCD 1K RA M 
1822 SCD 256 , ·I RAM 
1824 CD 32 • 8 RA M 
1852CD8b<ll,.0 
1856C0110 
1857 CDIIO 
6520PIA 
6522 Mull 
6530.()02 
6530·003 
6530.00·1 
6530{)()5 
3851 Fe Prog Slorr.: 
3853 F8 M.::mory 110 

PROMS 
2708 1295 
2708·6 595 
1702A 4 95 
1102A·6 375 
27 16·5V 44 95 
27 16·5V. 12V 24 95 
5203A0 695 
~204 AO 995 
683·1·1 12 9~ 
IM 5610 295 
82S123 295 
a2s126 •150 
82S129 295 

RAMS DYN. 

1125 
14 95 
1125 
14 95 
295 
325 
795 
325 
395 

1295 
395 
239 
695 
795 

"50 
2795 
1150 
2795 
2795 
1995 

"' 795 
1195 
1295 

'" 995 
>'50 
17 50 
2595 
995 
239 

2500 
1695 
995 

1095 
895 .,. 
895 
995 

1550 
1550 
1550 
1550 
14 95 
1•195 

Z·80 .. ...... 521.95 
Z·80A 29!J5 
F·8t3850) 1995 
2650 1495 
COt802 1995 
8080A 1295 
8085 1995 
8008· 1 14 95 
2901 2 1 95 
2901 A 2995 
TMS 9900JL 8995 
CP\600 3995 
6502 1995 
n.t6100 2995 
6800 .. 19.95 
6802P 3295 

SOCKETS 
8Pon ww 32 1-1 PorrS'l 20 
14Prnww 37 16 Pon SfT " 16 Prn - 38 18 Prn SfT " 18 P1 n ww 60 22 Prn SIT 35 
20 Prn ... ...,. 24 P•n srr " 22P•n,.,w 93 28P•nS/T ' 9 
8Prn SIT " 40PrnSIT 63 

CONNECTORS 
6 Pon SrngleS1E 
15130 DuaiS/E 
18/360ua1StE 
2214 4 DuaiSIE 
43136 DuaiS!l 
43186 0ua1WtW 
50/ 100 IMSAI W f i'J 
50/100 tMSAt S'l 
501100 Al1arr WN.' 
501 100 AI\ au SIT 

IMSAI Care Gu•dCs 

NEWCTS 
DIPSWITCHES 

» 9 
>95 
235 
295 
650 
650 
075 
·t15 
595 
595 

4/ 100 

1·2.1 15·99 '"" 21L02 J 50ns '30 '" ' " 21L02 250ns "9 '" 1 45 
2102 "' "' "0 
9tL02APC 175 '" "0 
21L1 1·1 .,0 395 375 
21 1·1 375 365 355 
21ll2· 1 4 :?5 ·11 0 395 
2112·1 295 265 265 
11L01·1 395 375 365 
2101· 1 290 270 255 
211 .1 ·3J00n!> 1295 1095 995 
21 14 .I o~ sons 11 25 1025 950 
11.1 $4Q.I4 1115 1025 950 
1MS4045 11 25 1025 950 
EMM·I200A >250 1195 995 
EI.1 M·I·I02 995 995 825 
5101C·E 1095 1050 990 
upd -1 10142001 1095 1025 925 
AM091·10 .\I 1095 1025 925 
MID91 30 31 1295 1195 1025 
FSC 460 ·164161< CCOOnly S I895Eatt' 
1101 >95 175 "5 

WAVEFORM GENERATORS 
8038 Funt1ron G~n 395 
MC401 4 VCO 2 ' ' 
LM566VCO "5 
I(R 2206 Funchon Generalo• 525 

CHARGE COUPLED 
DEVICES 
16+( CCD ·FifSI tome ot1erea Fauthrld 460 CCO 
161( Mtlmory (now you can !.l•p(!rrmenl wr11'l CC D 
a •chnoiOQy a1 a <casona t>le oree 1 7 page 
ADPhtil!ron 1\Qie supphfld wrln eatn oraer Ouant rly 
LrmriOCI) 

$18.95 each 
(reg. 43.001 

CRYSTALS 
Microprooe• .. or Tim•b•••• TV O•m• 

Frequency AppUeellon Price 
1 OMHt 6800/S6860 SS 65 
18432 MC1441 I 4 95 
2 OMHt G·81T\' Games 5 85 
20 1MHt TVGames 295 
2097 1!12MHt MM5378179 Auto 585 
2.4 576MHt 3.11702 8<1 Ra1e Gorr 5 85 
3 579545MHt Mt.\5369 (TV Color) I 50 

CTS206·4 $1 75 CTS208·8 $ 1 95 40Mi tt 4004/4040 495 
C1S206·5 Sl 75 ClS209·9 S1 95 4 194304M Ht 8038 595 
C1S206·6 $175 CTS209·10S t 95 491520MHt S id CLKFrCQ 595 
CTS207·7 Sl75 50Mit t Sc~o!rai MPU's 4 95 

50688 COM5016 4 95 
5 7 143MHt PACE 5 95 

411 6 161(. 1 2795 
41158K • 1 1495 

W e a lso stock full o f 7400, ~~~:~ ~;~ 80885 ~ ~~ 
·105041( . 1 445 
4060 4K• 1 4 45 

74LS , 74L L inea r and CMOS ~g~~~i' ~~~~~.tPU's = ~~ 
4096-IK • 1 4 25 S e nd for pricing or u se our 130MHt M•sc 4 95 

competitors STO cata log :~~~~~:: ~~1800818224 ~ ~~ 2 104 4K • 1 495 
2 1078·4 •IK • I <1 25 
5261 18 <1 32M Itt 8080/800818224 595 

200MHt Several MPU's 4 95 pricing . 
5262 195 
5270 4 95 
5280 495 
1103 195 
•t008L 295 
TM54070 16K • I 19 95 

FLOPPY DISK 1/0 
1771 !108-only 2295 
177 1·0 1 a-& Mrnrlloppy 35.95 
uPd372 Noc Floppy ·1995 
1781 Dual Flooov 8995 

CHARACTER 
GENERATORS 
R032513«11 15VI Upper 9 50 
R0325 13{)()215V)Lowcr 1095 
R032513·ADM3 t5V) Lo,.,er 14 95 
MCM6571 1075 
MCM6571A 1075 
t.ICM6574 14 50 
MCM6575 14 50 

KEYBOARD 
ENCODERS 
AY5·l376 1375 
AY5·3600 1375 

UARTS/USRTS 
1R1602Bi5V t2V! 
AY5101Jt5V 12VI 
AV51014A/1612t5· 14V) 
AV51015A!1863t5VI 
Tt.156011 t5V 12Vl 
11.16402 
11.16403 
2350 USR1 
167 1BAslros 

BAUD RATE 
GENERATORS 
MC14411 
4702 
W01941 

TV CHIPS 
Mt.\5320 TV Syncn 
t.lt.\5369Pte.otaler 
Lt.II889MOdulato• 
CW300 Sa "· Funclron 
Mt.t57100 ColO• TV Game 
l.lM571Q.: CIOC io. 
AV3850Q-I TV Game 
AY38600 Color TV Game 
AY38615·1 CoiO< Con,·erter 
AV3870Q-I Tanio.CI'lop 
RF Modulalor wrln Aud•O 

395 
550 
795 
795 
550 
995 
995 
995 

24 95 

1125 
1·1 95 
995 

795 
395 
395 
>50 
6.95 
375 
595 

2495 ... 
2995 ... 

AID CONVERTERS 
8700 8 Di' Brnaty I 3 50 
8701 10 0.1 Brnary 22 00 
8702 120<' B•nary 3695 
8705 120•1 TS 4295 
9·100 Vo•!IO Frco CO'I> 7 25 
8750 3·1 20•Q•IBCD 1395 
8038 l.lunt1vnCiron 395 
1408L6 60rl 5.95 
1408 L8 80rl 395 

MPU & COMPUTER 
KITS 

MEK 6600 02 Krt 235 00 
1(1 1.1 16502 2J500 
ll'llercco1Jr6100 28100 
TetMrto 9900 Krt 29900 
RCA VIP Cosmat 275 00 
AMI E\'K 99 1 J 5 00 

NAKED PC BOARD 
SALE S·100 
Z·80 CPU !ITHACA) 3•195 
Z·80 CPU (TOL comtl l 3<1 95 
8060A CPU 34 95 
8K Slal rc Logos 2 1 95 
BK Ep•om Byteuser 2 1 95 
32StalrtS·IOO 5995 
TarOellfloopyl/0 3995 
Tarbe!!Ca.ssette 2995 
Vee1o< 6800 Plo1o 19 95 
ACP Pro1o 8d 2195 
ACP E.o tencer w/conn 15 95 
RealtrmeCiocJo. 3<195 
WMC 13 Slol Motner Bd 3300 
S· 100 8 Slot MoiMer Bd 34 95 
VCC101 8803 I I Slot M Bd 29 95 
SSM Vrdeo l/0 2595 
SSM 102 Parallel I/O 25 95 

UV " Eprom" Eraser 
Model UV•·11 E ..•••.•.• S59.50 
Holds 4 Eprom·sa1a1rme 
Backed by 45 years UV e•oo"cnce 
Model S·52T .......... S219.95 

Pro1ess•onallndu:;trra l MoCitll 

KIM SAl 
E~oand your KI M· 1 10 S· 1 00 

S12500AssemnledS165 00 

SPECIAL DIGITAL CASSETTES 
3/S4.25 

Hrgnouah1ytasseuesmanulatturea 
tord rQ•t a l apphtatron 

TV INTERFACES 
Prz>e.Yerter 650 
TV·1 Vrceo ln!erlate 895 
Poe1o.1es& Trovt TV 

l.loo K.: 20 oo 

--------
NOTI CE 

We a r e looking f or software 

support packages to offer in 

o ur n ew cata logue. Please 

w rite or call if you want to 

participate. 

All Sh!llm~nu FCM or UPS O<d¥11 
under S100 00 "dd 5 1'\,.,d\ury ~nd 

U·OU•\Ie. Ord~ < \ ove• SlOO 00 ·•dd 2 5 
1'l.111dlrny & po\Uge 1\·1 ~1\erC~dryelBdnk 

am~ rr c ard COO ~cc~pted w/25 d ~J>0\1 1 
C ~ lriOI<lra Re\rden\1 add 6 I d A For~ryn 

Ord~ rl ddd 8 h~ndlrng All I>~'" l"'mt 
IOIC10<V !tiled gu>untet d S~nr e dav 
lh•Pmtn t Add 25ctn11 lor 0"'" 

22 11 8 <1MHt 80BOA 5 95 
27 OMHt 8080A 5 95 
360MHt 8080A 595 
480MHt TI M9904 595 
100KC Mrsc 12 95 

DISPLAYS/OPTO 
OL 7041707/CCICA 300 1.25 
FN0359 CC 357 . ,95 
FNO 500/507/CCtCA 500 1.35 
FNO 503/510 CC/CA 500 95 
FNO 800/807 CCICA 800 2 50 
Bowma• 9 d>g•l bubble 99 
FSC 8024 4 diQ<I CC 800 4 95 
HP7340 HEX Orsolay 15 95 
TILJ055 • 7Array 4 50 
TIL 306 7 :.co wllog•C 8 95 
TIL 308 7 M.'Q w/logrt 8 95 
TIL 309 7 ~OIJ w/togrc 7 95 
riL311 HEX Orstllay 925 
MA 1003 12autoclock 1795 
t.lA 1002 4 d!Qrlttock module 995 
MA 1010 4 d<griCIOCkmOdule 995 
NSN 3731374 oual CC/CA 300 2 20 
NSN 5831584 (k:lual CC/CA 500 2 60 
NSN 783/784 dual CC/CA 700 3 00 
-I N250ololsolater J/19!:1 
MC1 2 ()pto lr.olatcr 89 
-I N33 Darhngton iSOL I 75 
ROd Led ·~ 185 Ora 5/1 00 
Grcenfl'ollow 4/100 

MONTHLY SPECIALS 
14 Prn SIT !tOCI<ets 1000 oes 
16 Prn SIT sockets 1000 oes 
22 Prn SIT sockets 1000 oes 
FSC4601464 16K cco ·s 
AMO 9 t40COC Suuo c Ram 
4 116/<11 6 16K Oynamr t Ram·s 
14 88 or 1489RS232 Orrver 
6T97 Buller 
8130or 8131 
8833or 8835 
74367 0< 74368 
15451152/53 
8T26Bus Orrver 
78L05 Regu1a1or 
4N250ptorsolalor 
MCT20Pt?rsola1or 
2510ASnr1t Regrster 
l519ASI'lr1t FleQrs ter 
MM 505b Sndt Regoster 
LM760N·14 Comoartor 
OS0025CN Clock O"ve' 
OS0026CN Clock Q,.~er 
8T208lduoctonesho1 

NEW 

>0 

" " 18 95 
10.95 

s ror/20000 
>25 
> 25 
2 05 
>99 

6/500 
10/250 

239 
21100 
3/1 99 

89 
295 
295 
295 

'" '" 250 
309 

1978 CATALOGUE 
AVAILABLE FEB. 

SEN D .25 POSTAGE 

DISCOUNT COMPUTER 
CORNER 

Ceah CreditCerd 
So•oc tO 1 20 895 00 925 00 
tmsa• w/ 22SI01S 62900 64 7.00 
SoeettJtat> 269.00 278.00 
Cromemto Z·2 53600 551.00 
Ho111on I 143900 1479.00 
Nortn S:ar 599 00 617 00 
TEI MCS 122 4 5000 462 .00 
~plew/16K 119800 1234.00 
00Cwlller II 147500 1525.00 
Computalker 365 00 380.00 
Pers.t< 277 123000 126600 
$hugar18D0-2 57500 590.00 

.,.,.,,.,., .. ,"9 .... v ·••v too"' M•·' O•d•• P"''"" Lowtosl 5100 Bus 14995 155.95 

~""' 
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the tape at its maximum speed, and after the last line 
has been written onto the display screen the tape will be 
stopped automatically. After the operator has reviewed 
the contents of the screen, pushing the ERASE PAGE 
key will cause another full page of data to be input auto
matically. 

The terminal has a built-in audible tone generator to 
take the place of the old Teletype bell. 

A baud rate key on the keyboard operates in conjunc
tion with a switch on the rear panel to select the baud rate 
at which the terminal operates. When the key is pushed 
in , operation is at the rate set by the switch on the rear 
panel. This rear panel switch selects either 300 baud or 
a baud rate preset by an internal jumper. When the key
board is released , the terminal operates at 110 baud. 

The H9 contains a 1 Kx8 RAM for storage of the 
characters to be displayed. This limits the display to the 
12x80 format ; however, there is room on the H8 RAM 
board for an additional1 Kx8 of RAM. This indicates that , 
hopefully, Heath will provide a retrofit in the future to ex
pand the display to a 24x80 format. This would be a 
useful addition, particularly in word processing applica
tions. A welcome companion modification would be the 
addition of lower case capability. 

The H9 is interfaced to the computer via the termi
nal 's internal serial interface. The H9 1/0 circuit board 
can be wired via jumpers to operate in an RS-232C or 
TTY (20mA current loop, active or passive) mode. Word 
lengths of 5- , 6-, 7- , or 8-bit lengths can be jumper 
selected , as can be a parity bit (odd , even or none). 

If a paper tape reader is in use, the reader control is 
not to be accomplished by connecting the reader to the 
parallel 1/0 of the computer, the tape reader can be con
nected to the H9 and controlled by it. 

The connecting terminals on the rear panel of the H9 
(and the H8 as well) are unique to Heath, not the 22-pin 
EIA standard terminals. The H9 is supplied with a very 
detailed assembly manual and a separate compreh en
sive operating manual. 

COMPARING THE H8 WITH OTHER POPULAR 
MICROCOMPUTER SYSTEMS 

By this point you should have a general idea of what 
the H8 has to offer. Now let 's compare it with other 
popular microcomputer systems currently on the market. 

By necessity, I will only discuss what I feel are the ma
jor characteristics of the H8 and its competitors . Some 
of these will surely seem more important than others to 
different readers , and I am sure I have left out some
one 's favorite criterion . Within the limits of my time and 
expertise , I' ll be happy to correspond with anyone con
cerning any point I've slighted or omitted. 

The key word here is " compromise." The H8, like 
every microcomputer, is indeed a compromise in almost 
every facet of its design and operation . Perhaps a good 
deal of the controversy over the H8 's departure from the 
designs of other manufacturers stems from a lack of 
recognition of this fact. With that in mind , let 's analyze 
the major points of comparison . 

THE H8 BUS 
As surely every reader knows by now, the H8 uses a 

50-line bus. This is incompatible with the 8100 bus used 
in most other 8080A systems. Heath spokesmen have 
stated that the 8100 bus is an older design , has many 
unnecessary signals , is noisy, has timing problems, and 
is expensive to implement because of the circuit board 
edge connectors involved. Rather than get into that con
troversy, I'd like instead to explore the impact of the 
H8's unique bus from a practical perspective. 

Using a computer with a non-8100 bus means, today, 
that you are relying heavily on the primary manufacturer. 
You can 't as readily look to secondary sources for spe-

134 INTERFACE AGE 

cial circuit boards, replacement boards if the primary 
manufacturer isn 't around, or lower priced boards which 
perform the same functions as those supplied by the pri
mary manufacturers . This may mean higher costs (be
cause of the lack of competition) , delays in obtaining 
certain capabilities (because the boards aren 't available 
from any manufacturer), and increased down time (be
cause equivalent boards are not on the market). 

In short , before deciding to purchase any non-8100 
bus computer, you should look very carefully at the level 
of support you can expect to obtain for the system . This 
means support from the marketplace in general- both 
the primary manufacturer and also present and an
ticipated second sources. 

There are today over half a dozen major non-8100 
microcomputer systems on the market. Some have been 
around longer than others ; in the case of the more 
established ones , we are already seeing a growth in the 
second-source market availability of circuit boards and 
peripherals designed to be compatible with these com
puters . Indeed, at this writing there are already second
source suppliers of both memory boards and CPU/flop
py disk units specifically designed to be compatible 
with the Heath bus . Given Heathkit's size , its tradition of 
user support , the number of current and projected H8 
users and the still-explosive growth of the microcom
puter market, there seems little doubt but that the 
number of second-source suppliers (and the variety of 
H8 compatible boards and peripherals) will continue to 
grow. Heath itself is planning to introduce a floppy disk 
(H17) in June and additional accessory boards later. 

Their motto is "We won't let you fail" 

.. . and they mean it. The service 

turnaround time I've experienced 

has been excellent ... 

Whether or not the 8100 bus is now or continues to be 
the "standard of the industry" can be a topic for lively 
discussion. The point here, however, is whether the H8 
bus will be supported by Heath and others. I feel that it 
already is being adequately supported , and will continue 
to be. 

DOCUMENTATION AND SUPPORT 
Heath 's well-deserved reputation for superb assembly 

manuals and documentation has continued with its en
try into the microcomputer field. 

The assembly manuals carry " step-by-step " instruc
tions to the extreme. If anything , the instructions are so 
detailed as to invite skipping over the more obvious 
steps . (This can be a mistake - believe me, there is a 
reason for Heath's going to the expense and trouble of 
spelling things out the way they do_) The manuals in
clude schematic diagrams , circuit descriptions, 
troubleshooting guides, X-ray views and section-by
section test procedures. In addition , you can call 
Heathkit for help, either at the factory or at one of their 
over 50 retail sotres , and if it comes to it take the kit 
back in for diagnosis and repair by Heath technicians. 
Their motto is "We won't let you fai l, " and from what 1 

can tell they mean it. The service turnaround time I've 
experienced has been excellent , and in each case the 
technician has made sure I understood what the prob
lems were. This level of support is a fa r cry, regrettably , 
from that provided by many other microcomputer manu-
facturers . · 
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Upon opening the H8 carton , the first thing you 'll see 
is a notice: "The H-8 Computer requires a minimum level 
of programming knowledge and accessory equipment to 
be fully utilized. Before unpacking and commencing 
assembly, please review the manuals. If you find the H-8 
is not suitable for your purposes at this time, the kit may 
be returned prepaid for credit or a refund by contacting 
Heath Company .. . " In other words , Heath has taken the 
remarkable step of inviting H8 purchasers to carefully 
analyze the system's assembly, operation and documen
tation, after they 've bought the kit, to see if it's what 
they want. If it's not , they can return it (before it's un
packed and assembled, of course) for a full refund! 

Microcomputers are high-technology products. Just 
because you 've built a stereo tuner, and fixed it with a 
VOM , does not by itself qualify you to build and trouble
shoot a unit of this complexity. Your success in building 
a system, debugging it, putting it to use in your in tended 
applications and deriving any educational benefits in 
the process are in large part a function of the documen
tation and support provided by the manufacturer and re
tailer. In these areas, Heath and its H8 have to be viewed 
as the benchmark. 

COST 
A 16K H8/H9/cassette system can be purchased for 

approximately $1,500, depending upon whether you 
order by mail or purcahse the system at one of Heath's 
retail stores. While this does not make the H8 the cheap
est microcomputer available, its price does compare 
favorably with other equivalent systems. A typical sav
ings is $400-$500. 

At the moment, Heath accessory cards are somewhat 
more expensive than equivalent cards available for S100 
systems from second-source suppliers; for example, a 
Heath 8K RAM card currently costs $235 by mail and 
$250 from a Heath retail store. Again , however, second
source suppliers ar already beginning to undercut these 
prices; a 12K RAM card is, at this writing , being offered 
for the same $235 price. This same trend has occurred 
with respect to other systems, and should become even 
more pronounced as more small manufacturers begin to 
make H8 boards available. 

HARDWARE 
The H8, of course, use,s the 8080A CPU. "Newer" 

microprocessors , such as the Z80, are available, and 
some commentators have questioned Heath's use of 
the " older" 8080A. 

Rather than depating the merits of one CPU versus 
another, I will simply point out that these newer CPUs 
probab ly will be made available configured for the H8 
bus . Indeed, one supplier already offers the Z80 on a 
card for the H8. 

Heath 's circuit boards are not particularly dense. As 
with the 12K RAM board already on the market , we can 
expect Heath and/or others to make better use of the 
space available on each circuit card . 

RAM address assignments , and most 1/0 options , are 
selected by jumpers rather than switches on the H8 and 
H9 cards . Although this may be less convenient , it is 
less expensive. As a practical matter, most users will 
not be changing these jumpers very often if at all. I feel 
that Heath made the right compromise here between 
cost and convenience. Why pay for features you 're 
unlikely to use? 

One area where Heath may have compromises incor
rect ly is in the front panel knobs for the H8 and H9. The 
knobs are blank, and the builder has to attach pregummed 
paper labels to them. While probably less expensive 
than supplying knobs which are already marked, this ap
proach results in a less professional appearance. 

One minor annoyance when using the Heath-recom-
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mended cassette recorder is that the remote motor con
trol cable from the H8 has to be disconnected to allow 
the cassette to be rewound . Upon completion of a load 
or dump, the H8 software automatically turns the re
corder motor off. This can be remedied by modifying the 
recorder or cable to install an override switch . Another 
solution , and the one I use when running in BASIC, is to 
type in the VERIFY command from the terminal. This re
activates the recorder without destroying the program 
and allows the tape to be rewound. 

All Heathkit software employs 
"command completion." This feature 

examines each character as it is 
typed on the console keyboard. When 

sufficient information is received 
... the command is ... completed. 

The connecting cable between the H8 and H9 is, if 
assembled per the Heath manual , only 4 feet long. I 
haven 't tried operating with a longer one , but at the 
H8/H9 600 baud interface standard a lengthier cable 
would seem to be feasible . 

SOFTWARE 
Heathkit supplies without charge a complete soft

ware package with the H8. This package consists of the 
" PAM-8" panel monitor, the " BUG-8" console debugger, 
the "TED-8" text editor, the " HASK-8" assembly, and 
the Benton Harbor BASIC. Extended Benton Harbor 
BASIC is also available at a cost of $10. This software 
was developed for Heath by the Wintek Corporation . 

All Heath software products which use a console ter
minal incl ude a console terminal driver module which is 
located in RAM beginning at 040 100 octal. Similarly, all 
tape handling is accomplished through a common tape 
handling package. Figures 2 and 3 show the memory 
and 1/0 maps for the H8. 

All Heath software is supplied on distribution tapes. 
Each item of software can be user-configured and then 
dumped , as configured, to a tape which should be used 
on a day-to-day basis . 

END OF ADDRESS SPACE__.·.--------, 

END OF INSTALLED RAM__.·I--------1 
FREE FOR USER 

1--------1.,..___ USEA·CONFIGUAED 
SYSTEM/MONITOR STACK 

USER/SYSTE M 
PROGRAM 

HIGH MEMORY LIMIT 

~STACK AUTOMATICALLY 
STARTS AT USER·CONFIGUAEO 
HIGH MEMORY LIMIT. 
MONITOR USES 120o (80••) 
LOCATIONS MAXIMUM 

....---- USER PROGRAMS START AT 

1--F- AO_ N_T P-AN_El_ M-ON- IT-OA- A-AM-l 040 IOOo 040 100o WHEN LOADED 

BEGINNING OF RAM__.. 040 OOOoiSK OECIMALI 
RESERVED 

~------1004 0()0, (1K DECIMAL) 
FRONT PANEL MONITOR ROM 

oooooo. 

Figure 2. A map of the H8 memory. The high memory 
limit may be user-configured to coincide with the upper 
end of installed RAM, or may be set lower to reserve 
RAM for user-specified applications. 
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Port Address 

377o· 

374 . 

373. 

372. 

371. 

- 3?0· 

367o· 

362. 

361a 

360. 

357.-

300· 

277·· 

6oo. 

RESERVED 

CONSOLE CONTROL 

CONSOLE DATA 

LOAD & DUMP CONTROL 

LOAD & DUMP DATA 

RESERVED 

FRONT PANEL SEGMENT SELECT 

FRONT PAN EL DIGIT SELECT, 
KEYPAD & COMMANDS 

RESER VED 

USER 

AVAILABLE 

Figure 3. The H8 110 port map. Ports 000 through 277 
(octal) may. be utilized by the user as desired. 

When ·a master tape is loaded , the user can configure 
the software as follows : 

1. Determine whether or not a new line is automatic· 
ally to be generated when the print head or cursor 
moves past the last column of the terminal. 

2. Determine what character (normally CONTROL H, 
00008 decimal) generates a backspace. 

3. Determine the width of the console terminal as 
sel:)n by the software, e.g. , the maximum number of 
characters per line. 

4. Set the high memory limit. This enables the user to 
reserve a portion of high memory which won 't be 
used by the software. When you install additional 
memory in the H8, be sure to reconfigure your soft · 
ware tapes! 

5. Determine whether or not the software should in· 
put and output lower case letters, e.g., configuring 
the only software to work with upper/lower case or 
upper case only terminals. 

6. Set the number of nulls which are to be inserted 
by the software following a carriage return . Slow 
terminals may require several pad characters; video 
terminals and many teleprinters will require none. 

7. Determine what character (normally 127 decimal) 
generates a RUBOUT. 

Following configuration , a memory image dump to 
tape of the configured product can be made under ter· 
minal control. Software patches are readily inserted by 
loading a configured or master tape, altering memory 
contents through the H8 front panel monitor, and then 
dumping the rnemory image containing the patches on· 
to a new tape. Heath supplies patches for using an ASR 
console as the main load/dump port and using a 
11 0-baud console terminal such as a teleprinter (which 
requires an extra stop bit on th e ASCII character sent by 
the H8). 

All Heathkit software employs " command comple· 
tion ." This feature examines each character as it is 
typed on the console keyboard. When sufficient infor· 
mat jon is received to uniquely ident'ify one particular 
command , the command is automatically completed. 
For example, in BASIC, the letters LOA are sufficient to 
uniquely identify the command LOAD, and after the A is 
typed , BASIC supplies the letter D and a trailing space. 
This is a fine feature for the beginner and also for some· 
one who is intimately familiar with all the commands. 
For those people, this feature saves time. However, 
everyone else winds up losing time typing backspaces 
to correct such statements as LOAD D. Heath does not 
anticipate issuing patches to disable this feature 

136 INTERFACE AGE 

because it is so embedded in the software. 
The PAM-8 panel monitor permanently resides in 

ROM located in the lower 1024 bytes of memory (000 00 
to 004 000 octal). It also uses the first 64 bytes of RAM 
(040 000 to 040 100 octal). The H8 front panel is assigned 
110 ports 360 and 361 . PAM-8 contains the fundamental 
tape loading routines which are used to load all other 
software. The software manual includes a full listing of 
the source code for the panel monitor and also the con· 
sole driver. 

Upon power-up, PAM-8 autqmatically determines the 
upper limit of continuous RAM (without destr.oying 
memory contents) and passes control to the front panel. 
A program can then be loaded from tape by pressing the 
LOAD key on the front panel keyboard. When a success· 
ful load is completed , a short beep will sound. Program 
execution then occurs upon pressing the GO key. 

The BUG-8 console debugger allows the user to write, 
load, execute and debug machine language programs in 
the H8 in octal , decimal or ASCII format working 
through a separate keyboard/CRT console terminal. The 
contents of memory locations and the CPU registers 
can be examined and altered , break points can be set 
and cleared , programs can be executed (in single steps 
if desired), and programs can be loaded from and 
dumped onto magnetic or paper tape. The BUG-8 
resides in 3K of RAM , starting at 040 100 octal. The 
breakpointing feature allows the user to execute several 
instructions in a program and then return cont rol to the 
console debugger for analysis and/or modification. 

The TED-8 text editor is designed primarily to prepare 
source code for use by the HASL-8 assembler. However, 
it can also be used to prepare and edit any textual mater· 
ial such as reports and manuscripts. The TED·8 requires 
approximately 4K of RAM plus 200 additional bytes of 
working space. An H8 with 8K of RAM therefore has 
room fo r approximately 300 lines of a well-documented 
program or approximately 175 lines of solid text. A com· 
pression technique is used to reduce the amount of buf· 
fer used by blanks. 

The text editor does not appear to have the capability 
of processing text in upper and lower case simultane· 
ously. When used with the H8 terminal , this is not a defi· 
ciency since the H9 operates in upper case only. How· 
eve·r, users with U/L case terminals cannot use the 
TED-8 as supplied for report writing and word process· 
ing . Hopefully, Heath will remedy this deficiency in the 
future . 

The HASL-8 (what a name!) two-pass assembler runs 
in approximatley 8K of RAM. It assembles the source 
listings generated by the TED-8 text editor; however, the 
text editor and assembler are not linked together, and 
(unlike the case with the H11 software) no linking pro· 
gram is supplied . Therefore, the programmer must often 
go back and forth from one to the other, which is time· 
consuming and can be annoying . 

Benton Harbor BASIC, and Extended Benton Harbor 
BASIC, are interpreters requiring 8K and 12K of RAM 
respectively . Both BASICs accept real and integer num· 
bers and also recognize exponential notation. Integers 
must lie in the range of 0 to 65535; real numbers must lie 
in the range of approximately 10·3

• to 10+ 37
• Both 

BASICs are internally floating point with approximately 
6.9 digits of accuracy. Printout is in decimal form if the 
number lies in the range 0.1 to 999999; otherwise the ex· 
ponential form is used. Truncation to si x places will oc· 
cur if necessary. Numbers may be positive or negative. 
Multiple statements are allowed on one line. 

Both BASICs include a " command mode" of opera
tion . This allows entering statements without line 
numbers, which are executed immediately upon receipt 
of a carriage return . The command mode allows the H8 
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DIGI-KEY 
CORPORATION 

• Assembled and Tested, yet only $149.95 
• Standard 4.5" by 6.5" card with 72 pin edge co:nn•ec<orJ 

pattern 
• All IC 's are socketed for easy maintenance 
• Memory expandable to 28K 
• 110 Baud Serial 110 
• It Speaks Basic Beautifully 
• 4K NIBL Basic iri ROM and 2K of RAM 

JUNE 1978 CIRCLE INQUIRY NO. 71 INTERFACE AGE 137 



FREE 
SYSTEM SELECTION ADVIC E. WE W ILL HELP 
YOU TO C HOOS E FROM THE BEST OF EACH 
MAN UFACTURER TO COMPLETE THE SYSTEM 
BEST SUITED TO YOUR NEEDS. COME SEE 
AND TRY : 

PROCESSOR TECH. ICOMDISCS 

SOL ·2D SYSTEM N O RTH STAR 

TDL ZPU.Z16K TARBELL 

CROMEM CO SEALS 

POLYMORPHIC OYNABYTE 

VECTOR G RAPHICS LEAR ADM · 3 A 

IMS AI CO MPUCOLOR 

SWTP SO ROC 

INTEL SAN YO 

BYTE HITAC HI 

LAWNDALE 

BYTE SHOP 
the affordable computer store 

16508 HAWTHORNE BLVD. 
LAWNDALE, CA 90260 

(213) 371-2421 
HRS: TUE.-FRI. 12-8, SAT. 10-6 

ALPHA MICRO 16 B 

OK IOATA 

DECWRITER 

MULTITERM 

S R POLYPHONIC 

CO MPUTALKER 

S S.MUS IC 

I C ·s. SOCKETS 

TOOLS. SU PPLIE S 

BOOK S . MAG AZINES 

ARl (SIA BLVD '\.'-

TORRANCE 

BANKAMERICARD • MASTERCHARG E • AMERICAN EXPRESS 
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to be used as a calculator and provides a simple way to 
test and debug programs. 

Extended Benton Harbor BASIC has a number of addi-
tional features : 

• Faster Operation 
•Character string manipulation 
•Subscribed variables and subscripted string variables 
•Exponentiation 
•Automatic generation of program line numbers 
•Single-command deletion of blocks of lines of pro-
gram statements 

•Selective clearing of named variables, arrays or user
defined functions 

•Turning the hardware clock on and off (to increase 
execution speed approximately 11 % ) 

•Controlling the size of a print zone 
•Controlling the front panel (LED display) 
•Setting up a GOSUB routine which is automatjcally 
entered upon typing CONTROL-S on the terminal 

• Display of amount of free memory and the amount of 
memory used for text, variables and arrays, FOR 
loops, GOSUBs, STRINGs, and working space 

• Listing of one or a specific group of program lines 
•Delaying program execution for a specified length of 
time 

•Returning the maximum or minimum value of a 
series of expressions 

• Returning the tangent of an argument. 

Extended Benton Harbor BASIC also generates more ex
plicit error statements and additional error statements 
pertaining to its unique features. 

A new version of Extended B.H . BASIC, which should 
be available by the time you read this, will include GET, 
PUT, FLOAD and FDUMP commands. This version will 
allow the use of separate data files , a most desirable 
feature . 
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Both BASICs monitor user spelling . As a command is 
typed, invalid letter combinations are rejected and a ter
minal bell is rung. 

Although some B.H. BASIC commands are a bit differ
ent from most other BASICs, with a little practice these 
can be anticipated when entering programs written on 
another machine. The difference I've encountered most 
often is with the INPUT statement; a response to a string 
INPUT must be enclosed in quotes. Extended B.H . 
BASIC offers a LINE INPUT statement which doesn 't re
quire this. 

Heath's BASICs are not the fastest interpreters on the 
market but their speed should be sufficient for most ap
plicati~ns . Nor are they compatible with other BASICs, 
because they employ the PAM-8 monitor subroutines. 

Heath supplies an extensive software reference 
manual in a looseleaf binder. The binder is large enough 
to insert the operating manuals for the H8 and H9 as 
well, thus creating a single notebook containing all the 
reference materials you are likely to need . 

Separate sections are included in the software refer
ence manual for the PAM-8, BUG-8, TED-8, HASL-8, and 
BASIC. Individual tables of contents and indexes ac
company each section . 

The BASIC section of the manual divides statements 
into three types - those valid only in the command 
mode (LOAD, DUMP, RUN , etc.); those valid in either the 
command or the program mode (CLEAR, DIM, FOR/NEXT, 
GOSUB/RETURN, GOTO, POKE, etc); and those valid on
ly in the program mode (DATA, INPUT, etc .). Predefined 
functions (I NT, PEEK, RND, etc.) are described separate
ly. An appendix briefly summarizes each statement and 
function . 

The statements and functions are organized alphabet
ically in the subsections and the appendix, but in both 
cases the breakdown is into the three different types of 
statements and then functions. The only comp lete 
alphabetical listing of all statements and functions 
together is contained in the index. As a result , working 
with the statement POKE and the function PEEK, for ex
ample, requires flipping back and forth between a 
number of different pages. 

The software reference manual is intended to be just 
that. Examples are included, as are cross-references to 
related instructions. However, as the manual 's introduc
tion makes clear, it is not designed to teach you pro
gramming. Heathkit has an excellent series of continu
ing education courses available; as of this writing , they 
include one on BASIC programming. You should be pre
pared to look there, or to the multitude of books and 
magazines published by others in the microcomputer 
field , to learn computer programming. However, the 
software reference manual does an excellent job of 
fulfilling the purpose for which it was designed. 

Overall, the Heath software provided with the H8 is 
well-suited to the needs of the user. Like the 50-line bus, 
the H8 software is unique to Heath - it cannot be used 
with other systems and the H8 cannot use software de
signed for those systems. Thus , software support for 
the H8 is just as critical as the hardware support factor 
described earlier. However, my conclusion here is the 
same as before - the current level of software support 
is exce llent , and should continue to be so. 
BUILDING THE HB 

Building the H8 is certainly not an overnight project , 
nor should it be undertaken by a first-time kit builder 
without some supervision and assistance being avail
able. On the other hand, anyone who has (or is willing to 
acquire) the ability to solder correctly and who approach
es the task with normal amounts of patience and atten
tion to detail can expect to successful ly complete the 
kit. 
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Building the basic H8 took approx imately 141/z hours. 
Of that time, approximately two hours were spent in 
checking parts agai rist parts I ists and performing the 
prescribed tests of completed subassemblies. Building 
each 8K RAM board took two hours , including the time 
required for parts list checks and board checkout. The 
serial 110 and cassette interface board required approx
imately 61!2 hours to complete, including one-half hour 
spend in checking parts and testing and aligning the cir
cuit. The complete computer, including 24K RAM and 
the serial 110 and cassette interface, therefore required 
approximately 27 hours to assemble. To borrow a phrase 
from the car ads, your assembly time may vary based 
upon your level of experience . 

The most important investment you can make to 
assure success in constructing the H8 - and the H9 
also- is a good soldering iron , complete with a stand 
which includes a cleaning sponge. Every ten connec
tions or less, be sure and clean the iron tip- and make 
this a habit which you follow rigorously . If you don 't do 
this , you ' ll face the exasperating task of locating and 
resoldering cold solder joints caused by flu x buildup on 
the iron tip . One bad connection can cause a byte of 
RAM to function improperly , and the problem may only 
surface when a program is running at full CPU speed . 

You should build the basic H8 first , memory boards 
(or at least one) next, and then the interface board(s). 
The checkout procedures for each assume they 've been 
built in this order. If you are also building an H9, it 
should be constructed before the H8 serial board . 

A 65-page assembly manual is included with the basic 
H8; separate assembly manuals cover the RAM and 110 
boards. In typical Heathkit fashion , the manuals are 
comprehensive and clear. Parts are unpacked from 
separate packages only as needed , and parts lists are 
supplied at the beginning of each section of assembly . 
Pictorial layouts, schematic diagrams and X-ray Vfews 
are provided , either in the manuals or separately. Not a 
single part was missing from any of the H8, H9 or acces
sory board packages - a remarkable record. 

The H8 chassis and motherboard are assembled first. 
The motherboard includes connectors for all ten posi
tions on the bus. Each 50-pin position consists of two 
25-pin male plugs . The Heath-recommended procedure, 
which should be followed here and throughout the kit 
when install ing all plugs , IC sockets and connectors, is 
to solder one or two pins at each end and then recheck 
the plug to be sure it 's tight against the board and per
pendicular to it. It is important to rigorously follow this 
procedure- unsoldering a 25-pin plug to realign it is , at 
best , something to avoid! 

As the chassis is constructed , the power suppl y is 
assembled at the same time. Power supply components 
not mounted on the chassis are contained on the mother
board . 

The left and right cabinet side panels are black plastic. 
These should be handled with care , as scratching them 
will remove the black finish . They are mounted via re
taining nuts pushed into holes in the panels . Some nuts 
are mounted flush ; others are mounted (using a washer 
as a guide) extending slightly above the panel surface. If 
the retaining nuts are not installed precisely as directed , 
the panels cannot be properly mounted . 

The next step is assembling the front panel circuit 
board. When installing transistors and LEOs, take care 
to install each lead in the correct hole. Most (but not all) 
transistors have the emitter, base and collector leads 
marked on the body. Check that the flat edge of each 
transistor and LED lamp corresponds with the outline 
screened on the circuit board . 

Disk capacitors should be prepared before inserting 
them into a board. The leads should be cleaned of in-
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r··················~ 
I I 
I S-100 BUS Needs? I 
I I 
1 Computer Enterprises Fills 1 
1 Them Quickly, Inexpensively 1 
I And Of Course, Courteously. 1 
: * Main Frames * Disk Systems 1 

1 * Memory Boards * Interface Boards : 

I ~ I 
I I 
I Credit Cash I 
I Card Discount I 
I Price Price I 

Dynabyte 280ns 16K RAllol 
I (assembled) . . . . . . . . . . . . . . . . . . . . . $520. $800. ·I 
I Dynabyte Naked Terminal 1 
I cr~::,':!1:~~·i6xi\AM'ic.ii . :::: ~~: :::: I 
1 Cromemco Bytesaver Kit . . . . . . . . . . $136. $131. 1 

Cromemco Z-2 Computer Kit . . . . . . . $557. $836. 
I Cromemco Z-2D Computer Kit . . . . . $1399. $1348. I 
I IMSAI PCB-80 /18 Kit . . . . . . . . . . . . . . $731. $703. I 
I IM8AI PIO 6-6 Kit . . . . . . . . . . . . . . . . . $155. $149. I 

IM8AI MIO Kit . . . . . . . . . . . . . . . . . . . . $166. $160. 
I IM8AI 8080 Kit with 22-slot M.B. . $593. $870. I 
I IMSAIVIO-C Kit """" " " """ $297. $286. I 

Trace 16K static RAllol (assembled 
I on32Kboard) . . .. ..... .. .. ...... $529. $809. I 
1 Trace 32K Static RAllol (assembled) $863. $849. I 

Trace 16K RAllol Expansion . . . . . . . . $441. $424. I 
I North Star Micro Disk System Kit . $623. $899. 
I North star MDS Second drive Kit . . $395. $380. I 
I North Star Horizon 1 Computer Kit $1497. $1439. 1 

North Star Horizon Second Drive . . $395. $380. 
I NorthstarHorizon1 (assembled). $1777. $1709. I 
1 TDL ZPU (assembled) . . . . . . . . . . . . . $183. $176. 1 
I 

TDL D-32 RAllol (assembled) . . . . . . . $769. $739. I 
TDL Software Package A (for 

1 North Star disk) .. .. .. .. .. .. .. .. $228. $219. I 
I 

Lear Siegler ADM-3AKit . . . . . . . . . . write or call forprlces I 
Seals Electronics 8K 280NS RAllol 

1 (assembled) . . . . . . . . . . . . . . . . . . . . . $187. $180. I 
I George Risk Model 786 ASC n I 
I Geo~?:a~~~~~i '78ti.A8c D: ... · · · $6o. s

88
' 1 

I keyboard(assembled)......... . . $71. $68. 1 
Metal Cabinet for Model 786 

I keyboard.. .. .. .. .. .. .. .. .. .. .. .. s28. $27. I 
I ~ I 
I ~ I 
I Shlpp!ng charges: SlOper CPU on larger units; Sl .50 per kit. 82.00 min. per I 

order. 

I Del!very is stock to 30 days on most items. Shipment is !mmedlate for pay· I 
ment by cashier's check, money order or charge card Allow 3 weeks for 

I personal checks to clear. N.Y. State residents add approp. sales tax. Avail- I 
abllity, prices and specs may change without notice. 

: Write or Call I 
I ·I 
I I 
I TM I 
I I 
I P.O. Box 71 I 
I Fayetteville, N.Y. 13066 1 
I Phone (315) 637-6208 Today! I 

I Operating Hours: I 
M-W 1 0-B E.B.T. 

I Th-F 10-9 E.B.T. I 
Closed Bat. & Bun. 
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sulation with a needle-nose pliers; failure to do so can 
result in poor (or no) solder connections. 

When installing the 16 push button switches, follow a 
procedure similar to that used with plugs and sockets 
- position the switch firmly against the board, solder 
the two pins, and then recheck the alignment and resold
er the pins if necessary. After all switches are mounted, 
knobs are installed. Then, pregummed paper labels are 
installed on the knobs. Do not attempt to remove a label 
which has been installed on the wrong knobs; instead, 
move the knob itself to the correct position . While 
tedious, care taken here in aligning the switches and in
stalling the labels will pay off in a professional ap
pearance. 

Your first exposure to preparing cables and connec
tors comes at this point. Before soldering the spring 
connectors to the cable wires , analyze which way- fac
ing up or down - the connectors should be installed . 
This is best done by matching the cable against the con
nector shell with the right color wire at the correspond
ing end of the shell. Spring connectors are then sold
ered on so that their flat edges will be on the bottom 
(hole) side of the connector shell when inserted . A large 
heat sink or a set of spring loaded pliers is very helpful 
in holding cable wires while soldering on the connec
tors. Apply solder very sparingly - avoid getting solder 
in the tab or on the spring portion of a connector. If you 
are building the H9 also, refer to the instructions on 
page 13 of the H9 manual for a better description of the 
proper installation procedure and also for a description 
of how to remove connectors from the shell after they are 
inserted. If you are building the serial 1/0 board , look also 
at page 21 of its manual. It may be easier to hold every
thing steady if you insert each wire of a cable in the con
nector shell after its spring connector is attached , 
rather than soldering all spring connectors on at once. 

When installing the ?-segment LED sockets , and later 
the LEOs themselves , take some time to insure that all 
nine are aligned parallel. As with the front panel switches, 
this will enhance the appearance of the completed unit. 

When installing ICs, carefully follow the procedure 
giving for handling the MOS ones . Read the instructions 
all the way through first and make sure you understand 
them; failure to follow them can cause destruction of 
the IC through static electricity. 

The CPU board is supplied fully assembled and tested . 
All that needs to be done is to install it and perform the 
initial checkout. 

Final assembly consists of installing the front panel 
and some support brackets . I suggest installing the dis
play window, and perhaps the entire front panel , later, 
after checkout of the HB with a RAM board installed. 
This will save removing the panel if any components 
need to be replaced or wiring errors corrected on the 
face of the front panel circuit board . Saving the window 
until after the panel is installed also avoids getting 
fingerprints on the back of it in the process . 

The last step in the assembly manual refers you to the 
HB operating manual for the initial test routine. The test 
routine didn 't work- in fact , nothing did! I took the kit 
back to the local Heathkit store; five days and one red 
face (mine) later I picked it up. One IC was bad and one 
LED socket was intermittent ; this saved me any service 
charge. However, the main problem was what is euphe
mistically called " operator error. " Had I analyzed the 
test routine carefuly, I would have seen that it involves 
loading data into memory locations. In other words, the 
routine can 't be performed without RAM installed! Once 
a RAM board was built and inserted, everything was fine . 

The end result of the initial test routine is a series of 
characters on the nine display LEOs. With a little imagi
nation, the message is "YOUR HB IS UP AND RUNNING 
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(beep beep). I won't tell you how long I let this message 
repeat itself, or the reactions of other members of my 
household to this end result of the hours I had spent 
locked away in my workroom! 

HB ACCESSORY CARDS 
As I haven't built the parallel 1/0 board , I will only 

discuss construction of the RAM and serial 1/0 and cas
sette interface boards . 

HB RAM BOARD 
Assembling this board is really nothing more than in

stalling IC sockets, bypass capacitors, sockets connec
ting the board with the HB motherboard, and jumpers 
and miscellaneous components in that order. 

When installing sockets connecting the board with 
the motherboard , follow the same procedure as with 
other sockets - solder the pins at each end , check 
alignment , and only then solder the rest. 

The basic board comes with ICs and sockets for 4K of 
RAM . Another 4K (ICs and sockets), available as an ac
cessory kit , may be installed initialy or later. The instruc
tions for the board and the accessory kit are coor
dinated to cover either alternative. 

If the board is your first memory board , it is assigned 
an address of BK by a jumper. Otherwise, assignment is 

PHOTO 10 Underside view of the H9. Keyboard is at 
left. TPU board is at center top; RAM and counter board 
is below it. Character generator board is at bottom right. 
at 56K. The manual then directs you to the BK address 
memory test routine in the HB operation manual or the 
56K address test routine in the board manual itself. If 
you follow the board manual test routine, memory is 
then reassigned to the appropriate address. Since 
memory must be continuous from BK up, only one 4K 
board can be installed , and it must be located at the 
high end of continuous memory. 

HB SERIAL 1/0 AND CASSETTE 
INTERFACE BOARD 

By this time, you 'll be an old hand at assembling HB 
cards. I do suggest that you annotate the manual , either 
at the beginning or on the appropriate pages, as to 
which jumper options (audio output level , serial and 
tape receive and transmit baud rates , one or two tape 
recorders , and EIA/TTY type signals) you have selected. 

The board includes a logic probe circuit for adjusting 
the PLL and space detector. The logic probe LED can 
later be used (with the HB top removed) for monitoring 
tape input data. I found the PLL adjustment , which is ac
complished by rotating the potentiometer until the LED 
completely stops flickering , to be difficult. It requires a 
very fine hand on the screwdriver! You might try rotating 
the pot several times to free up its movement if you have 
the same problem . 
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After finding the proper settings of the volume and 
tone controls on the cassette recorder, you should mark 
those settings on the controls . It 's easy to disturb the 
settings in the process of connecting and disconnect
ing the motor control line from the recorder. 

If you build this card before your terminal is ready, 
remember to go back and perform the " terminal test " in 
the checkout section of the board assembly manual 
later on . 

BUILDING THE H9 

PHOTO 11 The H9 with underside boards removed to 
show mounting pins. These pass through to wiring har
nesses atop the chassis. 

PHOTO 12 Rear top view of the H9. 110 board is at left; 
video board is at right. Controls for focus, brightness 
and height are visible at the top of the video board. 

its accessory cards. The H9 seemed more involved , per
haps because there is no finished cabinet until the end! 
On reflection , however, building the H9 is just as straight
forward , and no more difficult , than building the H8. 

The 140-page assembly manual is accompanied by a 
multitude of separate sheets of pictorials, X-ray views , 
schematics , etc . My guess is that this manual was 
prepared after the one for the H8; it has better i nstruc
tions and pictorials for such things as assembly of 
cable connectors . The H9 kit also includes a plastic 
magnifying glass for finding solder bridges, and a better 
IC puller. If you 're building the H8 and H9, you should 
use these items for both kits . 

The H9 contains separate circuit boards for the power 
supply, character generator, video circuit , keyboard, 
RAM and counter, 1/0 interface and the timing and pro-
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cessing unit. The RAM and counter, TPU and character 
generator boards are mounted underneath the chassis 
(Photo 1 0). These boards plug onto connectors which 
pass through the chassis (Photo 11) and mate with 
sockets on the main wiring harnesses. The power sup
ply, video and 1/0 boards mount above the chassis 
behind the CRT (Photo 12). 

In assembling the chassis , follow the same precau
tions as with the H8 regarding the black plastic side 
panels. If you liked preparing the H8 cable connectors , 
you 'll love the H9 's! Although considerable work is in
volved in soldering what seems like an endless number 
of cable spring connectors , the main cabling is precut 
and assembled . This significantly reduces point-to
point wiring , which would have been a considerable task. 

Construction proceeds through the power supply cir
cuit board , character generator board , video circuit 
board , keyboard , RAM/counter board and 1/0 circuit 
board . The last board is the TPU , and the fact that it is 
supplied assembled and tested is at that point most 
welcome . 

The H9 keyboard , like the H8 keypad , is assembled by 
installing switches, then blank knobs , and then pre
gummed labels on the knobs . You should follow the 
same precautions as with the H8 regarding switch align
ment and label installation . I found a few of the switches 
to have high resistance or to be intermittent when de
pressed; these were quickly replaced by the Heath factory. 

Some but not all of the circuit boards in my H9 kit 
were fully solder masked . The circuit board for the key
board is only etched on the underside. This requires the 
builder to install a number of jumpers, some of them 
several inches long , on top of the board . This could have 
been eliminated by Heath 's using a double sided circuit 
board here, similar to many of the other boards. 

In checking out the video circuit board , a problem 
developed . Instead of 12 lines of 80 characters per the 
test procedure, my display was of 12x80 solid blocks. 
After rechecking all boards then installed , upon turning 
the unit back on there was no video at all. 

Upon the advice of local Heath personnel , I went 
ahead and assembled the rest of the H9 so it could be 
checked out as a unit. It developed that the horizontal 
output transistor was shorted , and there were two bad 
ICs on the 1/0 board . However- red-faced time again -
I had installed two ICs loose and had connected one 
main harness wire to the wrong pin of a socket. After the 
unit was repaired by Heath it functioned perfectly. 

After two months of use, the H9 CRT display bright 
ness suddenly dropped significantly. This was quickly 
repaired by Heath at no charge to me. The problem was 
caused by a leaky capacitor on the video board which 
resulted in low voltage on grid 2 of the CRT. I was able to 
have the terminal repaired while I waited at the local 
Heath store - you couldn't ask for better service. 

SUMMARY 
If you want to build your computer yourself, in my opi

nion Heath must be the standard against which to meas
ure. Although considerable time was involved , I found 
assembling the H8 and H9 to be straightforward , rela
tively simple and really enjoyable . After 54 hours of work 
and over 6,000 solder connections, I had a complete, ful
ly operational , professional-looking computer system 
which I could say I built myself. (That impresses neigh
bors no end ; don 't let them know how simple it really is 
with instruction manuals of this calibre.) 

I am completely satisfied, and indeed delighted, with 
my H8 system. It does everything Heath says it will , and 
does it very well. Anyone in the market for a microcom
puter should give careful consideration to the H8; it rep
resents a very well thought out approach , from begin· 
ning to end . [I 
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A 24-Line Display 
for the Heath H9 

By Stephen L. Sarna 
The Heath H9 video terminal is a very versatile instru

ment with an abundance of operating modes and inter
face features. However, many H9 owners have probably 
shared my frustration with the rather limited 12-line dis
play format. Only relatively small portions of a program 
can be displayed for editing , and graphical outputs can 
only be inspected with 12 point resolution. This article 
is intended to be a reference for present and future 
owners of an H9, describing my conversion scheme for 
doubling the display capacity of this terminal. 

At the outset I was briefly encouraged by the fact that 
there were provisions on the RAM and counter circuit 
board of the terminal to exactly double the display mem
ory size. I was hopeful that Heath had planned a future 
expansion to 24-line format. However, on communica
tion with the factory I learned that these extra RAM loca
tions were only remnants of an abandoned idea for a 
two-page feature. 

As it turns out , though , the convenience of these ex
tra RAM locations combined with the fact that the H9 
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display is in reality a 24-line type with 121ines purposely 
blanked, made conversion of the terminal to 24-line out
put a practical venture. 

THE CONVERSION 
The conversion circuitry I present here turns the H9 

terminal into a 24 line by 80 character format display de
vice. All original features are retained , including proper 
scrolling , erasing , homing, plot mode with the first line 
displayed 8 times, and short form display in four columns 
of 24 lines each . Only the appearance of the cursor was 
significantly modified. The new cursor is an enhanced 
square the size of one character location. When the cursor 
is placed over a displayed character, the character is still 
visible at about twice the intensity of the cursor. All ori
ginal cursor motions and modes are preserved . 

For about $40 invested in parts, of which $30 is used 
to buy two 2114 memory chips , a complete conversion 
can be implemented. Si x standard TTL chips must also 
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be added on a separate breadboard with most intercon
nections made to the RAM and counter circuit board. I 
recommend mounting this board on the keyboard sup
port brackets alongside the RAM and counter board. 
Layout and lead length are not critical and almost any 
breadboarding technique should work. 

The following is a listing of changes which must be 
made to the H9 PC boards themselves. The terms " cut" 
and "jump" are obvious in definition. "Isolate" means 
that a given point or section of a chip must be discon
nected from the circuit by land-cutting, but the original 
continuity of all connections must not otherwise be 
disturbed. Designations are of the form XYYY-Z where X 
is U for an IC package and X is 8 for a PC board connec
tor. YYY is the package or connector number and Z is 
the corresponding pin number. The most significant 
digit of YYY identifies the proper PC board in accord
ance with the conventions of the Heath schematics (i.e. 
7 for the TPU board, 5 for the RAM and counter board 
and 2 for the character generator board): 

CHARACTER GENERATOR BOARD MODIFICATIONS 
1. Cut 8202-3 to U213-7 

Jump 8202-3 to U213-6 

2. Isolate U222-9, U222-11 
Jump U222-9 to U212-6 
Jump U222-11 to U212-4 

3. Cut U219-4 to U218-5 
Isolate U221-4, U221-5, U221-6 
Jump U218-10 to U219-10 
Jump U221-2 to U219-11 
Jump U221-4 to U218-5 
Jump U221-5 to U219-4 
Jump U221-6 to U210-3 

RAM AND COUNTER BOARD MODIFICATIONS 
1. Jump U508-11 to U520-3 

Jump U521-2 to U508-12 
Isolate 8504-7 

2. Jump 8504-8 to U504-9,10 
Jump 8501-5 to U527-11 ,12 

Figure 1 shows the schematic of the required external 
breadboard. I recommend that a standard speed TTL 
device be used for U1 . The circuit should work with any 
speed version for the remaining chips. The type and 
tolerance of the .002J.tf capacitor is not critical. With one 
exception, all connections are made to the RAM and 
counter circuit board. I suggest tapping power from the 
RAM and counter circuit board as well. 

The major undertaking in this project is that of the 22 
interconnection wires. Pay careful attention here to 
avoid errors by using color coded wires , preferably from 
ribbon cable. I also advise preparation of your own wire
run list for both checkout and your own future reference. 
Do not forget to add the two additional 2114 memory 
chips and their sockets into the vacant locations on the 
RAM and counter PC board . 

I feel that anyone who was successful in assembling 
a project of the magnitude of the H9 terminal kit should 
have no trouble incorporating this 24 line conversion . 
But I must emphasize the need for careful assembly, 
neatness (to make errors more apparent) and plenty of 
circuit doublechecking before turning the power on. The 
H9 terminal is a complex system . Trusting your trouble
shooting skills instead of completely checking out your 
wiring can result in tremendous amounts of wasted time. 

Try the conversion ; the added power and convenience 
of the expanded display is well worth the effort. D 
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COMPU/TIME offers 
A CDMPU!TIME 

CT tDD 
Real Darn Clever 
Enhancement to users of 
IMSAI/Al TAIR 

Microprocessors 
SlCIO BU S COMPATIBLE 

TIME & CALENDAR 
CT100 $199 K11 
C1 0 1 $149 K11 

$ 2 4 5 As.semblod 
$ 189 Assembled 
$205 Assembled 
$ 80 

M 
• Utllrlnlg up to 16 2708 EP ROMS 
• S tOO Bus Compu ter Systems 
• Memor~ capac• ! ) o l 8K o r 16K Oytes by DIP 

• 8 K ooundar y dddresstng by DtP Swrtch $9 9 0 o 
• 0 to 4 Wd rt cyct es Oy DIP Swr tch • 

• Da ta ou t put address rnput 11 nes lul !y Ou ll ered 

• H r-g rade gtass -epol(y w rth p tated - th ru hOles 

• Epo:w.y solder mar. k. ed 

FCS BOOOA - 3'• 01g11 nosolay 
N[ W' }Sf'IIIVt fliO!I • Im COIO" A 4"'1t"""'..IUIQ• 

W~l 
• Connrt t\ ' rmo\' on t 
IOI JOr • <tl>)ai 1 J8 1/A 

01 [\ ,)81," ~UIIA Q'f ~ I 

SLIT · N-WRAP WIRE WRAP TOOL 

IRO N! VIEW FSCM!OO 
SPECIAL 

S4.95 EA . 

S ~ OUUC' · • 
• ltD>to~ • !.I':Qintm : une~• 
8mA e•UPI COlOn 10 nr~ 
11 ! r 4"0 10 '"'" ~ ! a 

• ~ Ill !> An(] ooe n~ •nSulalton uposrng 
oare w•re 

• ~o ore ·curtmg 6r pre ·:.tnpomg 
•~oe~ 4tr lb -nA • Come~ .:om plete "N itn two tOO tt spoo•s 

• ~ H I Ioi U M I ORW-' fiO 
CURRHII ~ 1~"""' 

• lor • l rO t0114ijr ~<OP 
I ~ •O~~ 

J/eJ10l Plugboards 8800V 

• Zd AWG "NHt 

Mocltl P110 12' so 

;:!"'"1 ;l ~ ..... 
• .I. 
~ I ; . . , 1'"1 

U niver s al M1c roco rn pu ter1 
Pro cesso r plugb o arn u se w!lh 

S 100 bu~ co mple te "' "'' I'C.rl s.n ~ & 
, araw cu e ~ 3 , 10 . 1 16 

: ~ . $19.95 

I I II 

Channel F - addllional cartridges - $17 .95 ea . :: : ~ - ~;:::.'!~'; ~~~~;· ~ 
081 1 Toe -hc -loel5noonng G~lle l)' 081 !1 

Q..ya ~ · CIOOCI Ie •OooCIIe 0818 

08 12 • Otset1 •o • SI'IOolrng G.ltter, 

S().IUW ~ I d Plilrt " ' 
M~grc Numl)er) 

tcomplller •oo•c r 

0819 - 0~11np [ lor2pl""'rs 
08?0 Mue 11 pl~ytll\ 1 

0872 • Bueo~ll !2 iU )11 f'S1 

D-SUB CONNECTORS 
NO. PINS PART NO. PRICE COVER PR ICE 

9 OE ·9P 1 49 1 25 
9 DE ·9S 2. 15 

15 DA· 15P 2. 11 1 50 
15 DA · I 5S 3. 10 
25 DB -25P 3.00 1.50 
25 DB·25S 4.00 
37 DE·37P 4 , 14 2.00 
37 DE ·37S 6.00 
50 DD·SOP 5.40 2.25 
50 DD·SOS 8.00 

EDGE CONNECTORS 
~ !..!!!. 

20 O:.JAL 10 PIN GOL C I . so 
30 DUAL I I PI N GOL 0 . 75 
44 DU AL 11 PIN GOLC I " 44 DUAL 11 PIN GO LD 1 . so 
80 DUAL " PI N GOLD 4 .95 
86 DUAL 43 PIN GOL 0(68001 5 00 

100 DUAL so PIN GOLD( IM SAI/ALIA[P. ) 4. 11 
100 DUAL 50 PIN GO LD( IMSAI / AL lAIR ) 4. 91 
100 DUAL so PIN GOLO( NO l ARS·IM SAI 3. 10 
I 00 DUAL so PIN TIN (,I " SPACIN G) 3 15 

ALTA IR/I MSA I CAR D GUt DES · . 25 c EACH 

CLOCK CHIPS 

""""' 6 D~Qrt . 8CD Ou~ . ReSI1 PIN $99!1 
MMSJll 6 01Ql! . BCD Olllputs. 12 or 24 Hour "' .... ~12 4 Orort BCO Outputs: I P?S OU'Iplll .,, 
MMSJ I<t 6 Oro~ 12 or 24 Hour !:10 or 60Hz "' 'IIM!I31ti 4 OIQII Al1rm I PPS Qlllpul '" IIIIM!)Jtll Vdeo CIOO Chrp fo r Use With !MMS841 S9 9~ 1 '" CT7001 60•gri . CIIend.lr AWm 12or24Hour ' "' 

Wirew,.. I C SOCKETS 
I 2• 11·99 100· 999 " 

Lo Profii• Solder Tln 
10 J9 36 31 16 1·24 21- 99 1110·999 1K & Up 

" Jo1 3J 31 29 I 81 11 " 13 12 16 36 Jo1 j1 30 1141 21 20 16 " I! 10 60 10 •o 1181 25 20 18 20 M IS 61 
16 

51 1181 28 ?: 1• 20 12 95 Ill) 11 59 1201 Jo1 31 30 2• 9:> Ill) 12 19 
?39 

28 95 so 80 11 
1221 36 J> )4 1~ 

36 1 40 125 l Oll 8J 
1241 36 Jl jJ 1R9 

40 156 "' 1 20 Ill 
131 " J) -!: 361 
1401 60 '8 

,, 493 

144 INTERFACE AGE 

7400 TTL Series 
7400 .18 744 1 .75 7496 .80 74 160 1.30 
740 1 .20 744 2 .so 7497 4 .00 74161 1.30 
7402 .20 7443 1.20 741 00 1.25 74 16 2 1.90 
7403 .20 7445 LOS 74107 .AD 74 163 1.40 
740<1 .20 7446 LOS 74109 .45 ~::~ I. SO 
740 S .25 7447 .85 ~:ll~ 238 

1.40 
7406 .35 7448 .95 74 166 1.50 
7407 .35 7450 .20 74120 1.2S 741(;7 3.00 
7408 25 74SI .20 74 121 .55 74170 2.00 
7409 .25 74S3 .20 74122 .45 74172 9 . 7S 
74 10 .20 7454 .20 741 23 .95 74173 1.50 
74 11 .25 7460 .20 74125 .55 74 1 74 1.1 0 
7412 .40 7470 .40 74126 .60 74175 1.20 
7413 . IS 7472 .35 74128 .65 74176 1.50 
74 16 .35 7473 .40 74 132 1.50 74 177 .90 
7417 .40 7474 .40 74136 1.80 741 80 1.00 
7420 .20 7475 .70 74141 1.15 74 181 2.00 
7422 .75 7476 .40 74142 4.00 74 182 .90 
7425 .35 74 79 2.00 74 144 4.00 74 184 2.00 
7426 .30 7480 .69 74 145 1.10 "14 185 2.00 
7427 .35 7482 1.50 74147 2.50 74 186 12.00 
7428 .40 7483 .85 74148 1.75 74 190 1.40 
7429 .40 748S 1.10 74 150 1.00 7419 1 1.25 
7430 .25 7486 .40 74 151 1.10 74 192 1.10 
7432 .30 7489 2.25 74 153 1. 10 74193 1.1 0 
7433 .40 7490 .55 74154 1.10 74 194 1.20 
7437 .30 7491 1.10 74155 1. 10 74 195 I 00 
7438 .35 7492 .60 74 156 I 10 74 196 1.10 
7439 .36 7493 .60 74 157 1.20 74 197 1.30 
7440 .20 7494 .85 74 158 1.75 74 198 1.50 

7495 .90 74 159 3.60 74 199 1.75 

74LSOO "' 74LSOO 
74LSI92 2.25 

74LSOI "' 
74LSI93 225 

74LS02 .29 
74LSI94 1.89 

74LS03 29 
74LS I95 1.87 

74LS04 .29 74LSI96 1.87 

74LS05 35 74LS60 29 74LSI38 125 74LS I 97 1.87 

74LS08 .29 74LS73 49 74LS I 39 1.25 ML$221 2.00 
74LS I O 29 74LS74 49 74LS I 51 125 74LS240 3.00 
74LSII .40 74LS75 .69 74LSI53 1.25 74LS24 1 3.00 
74LS1 2 .50 74LS76 .49 74LSI54 3.65 74LS247 3.00 
74LS13 .69 74LS78 .65 74LS I55 125 74LS743 2.60 
74LSI4 1.70 74LS83AN I 75 74LS \ 56 185 74LS244 ;~ 
74LS I 5 .40 74LS85 225 74LS 157 1.50 
74LS20 29 74LS86 .69 74LS 158 1.55 Lar 
74LS21 .40 74LS90 .89 74LS I 60 1.95 
74LS'22 40 74LS92 .89 74LSI 61 1.95 1.75 

14LS26 39 74LS!)3 .89 74LSI 62 1.95 1.15 

74 LS27 .39 74LS95 1.50 74LS 163 1.95 1.95 

74LS28 .39 74LS96 1.89 74LS164 1.95 4.25 

74LS30 ·" 74LSI07 .55 74LS I 65 2.00 .so 
74LSJ2 .39 74LSI09 .59 74LSI66 2.00 .68 
74LS37 ... 74LSII 2 .59 74LS 168 2.00 2.50 
74LS38 .48 74LS 11 3 60 74LS169 2.00 79 

74LS40 .39 74LS114 .60 74LS 170 4.00 1.85 

74LS42 >.20 74LSI22 .60 74LS173 2.00 6 .16 

74LS47 1.25 74LSI23 1.25 74LS174 1.87 1.56 

74LS48 1.68 74L S124 180 74 LSI75 195 156 
74LS51 . 29 74LS I 25 .87 74LSI81 3.69 2.00 
14LS52 .29 74LSI26 1.07 74LSI89 6. 16 2.00 

1.65 
74LS54 .29 74LS I 32 1.25 74LS I90 2. 49 .87 
74LS55 29 74LSIJ6 .59 74 LSI91 2.49 3.00 

395 

CMOS 
34001 '" 

40~0 61 4517 850 
4000 .25 405 1 1.10 45 18 165 
4001 " 

4052 1.10 4519 .90 MI.I74CI73N 130 4002 ·" 4053 1.10 4520 1.65 MI.I74C I 74N 139 
<004 350 4060 3.25 4521 3.25 MM74Cl l!iN : ~ 4006 I <0 <061 >00 4522 1.75 MM74C1nN 
400> 25 4063 2.50 4527 3.00 1.1M74C193N I" 4008 125 <066 .85 4528 115 I.IM74CI9!>N 161 
4009 48 <067 r..oo 4583 1.45 MM74C700N 104!i 

-l0\ 0 " 
4068 .35 45811 .7!i MM74C~7 1N 213 

4011 25 '""' .35 
MM74C!I01 N 8• 

401 2 .25 40'10 .85 
4071 . 35 MM74C!IO;>N 

,, 
401 3 60 MM'14C903N ... 
4014 125 4077 35 MM74COON 38 MM74C90!iN 11 .70 
401 5 125 4073 35 t.IM14C02N 38 
401 6 59 4075 35 MM74C04N ,. MM74C906N 8• 
401 7 125 4076 185 MM74C08N ,. MM74C907N .. 
4018 1.25 4011 ·" 1.1M74CI ON 38 MM74C90BN 3.80 

4019 70 -1078 35 MM74C14N '" MMI4C909N 2.!>2 

4020 1.25 4081 35 MM74C10N 38 MM74C9 10N 104!> 

4021 125 <087 35 f.H,\J4C30N 38 MM74C9 14N '" <085 1.35 
MI.174C32N " 4077 1.25 M~04C42N "' MM74C9 1!iN I" 4073 35 4086 1.45 

4024 1.00 <089 JOO t.IM74C48N '" 
MMI4C918N " ' 

4025 35 409J 1>5 MM74C73N " 
Mt.I 74C971N 565 
MM14C9nN 5.7!> 

4026 2.25 41)98 7.50 I.\M74(/4N 8> MM74C9~!iN 17 00 
4027 .60 4160 115 MM74C7GN 8• 
4028 1.25 4161 115 MM74C83N '"' M~174C9:16N 1~00 

4029 1.50 4162 1.15 W.I14C85N '"' 4030 .GO 4163 115 Mt.\74C86N 99 Mt.\74C977N 1100 Mt.I74C89N '" 4032 1.60 4 174 115 MM74C90N "' 4033 2.00 4175 160 MI.174C9JN 13> MM74C918N 1~00 

4034 3.50 4194 180 MM74C95N 161 
4035 1.60 4501 J8 MM74CJ01/j 189 

MMBOC97N .. 
<038 1.60 4507 115 1.\MHCISQN 567 

MMBOC98N 
4()40 1.50 4503 11 5 MM74CI51N JBO. ,. 
4041 1<5 4506 ·" MM74CJ54N 567 
404 2 1.25 450> 100 MM74C157N 340 
40<3 120 4508 400 MM /4C160N 111 
<04< 1.15 45 1(! 115 MM74CIGIN I" 
41).15 2.50 •15 11 7.00 MM74C162N "' <046 195 45 11 1.50 MM74C16JN I" 
411-1> 2.50 45 14 475 MM74CI64N 161 
<048 100 45 15 475 

MM74CI65N 161 -1049 61 4516 115 

LMJOOH 170 
LMJ(l i ,,H 35 

LINEAR LM<'I11N IJ!i LMJOIAN 35 
LM J02tl " 

LM29QON 9U 
LM JOGH '50 LM2!)()1N 195 
LMJ07H 55 LM?90?N JOO 
LMJ07N 35 LM702H " 

LM2903N 160 
LMJ06Atl 325 t M29U4N ""' LMJOSAN 300 LM ?UJL N " IM?91 7N '"" LM308H 100 LM70JC H " 1 M304fiN 1:?5 
LMJ08N 100 LM709C~t 40 LMJO!>JN 150 
L M 3 1 0~1 11 5 

LM710CH 60 L M JOti<JN 125 
LM3 10N 700 LM110N 75 LM J065N 100 
LMJIIO 700 LMIIH:II 39 LMJ061N 160 
LM311H 90 LM71 1CN 39 LM 30l5N 1>5 
LM3 11N ao LM11JCH " LMJ089N 300 
LM311N 80 LM773CN 55 LM 3 146N 200 
LM:l l :?l l '" 

LM725CH 250 LMJ302N , .00 
LM3 181! 150 LM/75CN JOO LM J401N 80 
LM3 18N l f>O U.HJJC H 100 I MJ900N " LM3HlN 1 25 LMI J3C N 100 LM3!l0!>N 89 
LM37HI 30() LM 'IJ9N "' t M390!JN !)0 

LM322N 300 LM741 CH 35 I MJ91\N I?'> 
LM324N 165 LM 741 CN J5 
LMJ39AN 300 LM741 (;J " lM40;>4N 

LM339N 99 LM741 CN " LM4044N 3.00 
LM348N 185 LM ./4/C!! 79 LM4750CII }.00 

LM350N 100 LM74 7CN " LM4250CN 2.00 

LM358N I 00 LM748CII " LM4!:.58N " LM370H 11 5 LM/48CN " LM3 70N 115 lM760CN JOO LM5556N 1.15 

LM373N 295 LM55!i8N 1.00 
LM375N 300 LM I JQJN 90 
LMJ17N 200 LM I J04N 119 

RCA LI NEAR SER IES 
LM3BON 105 LM I J05N 140 
LM3BON 105 LMI307N " CAJ0 13 LMJBON 105 LMI J I ON '" 2. 15 

LM361N 175 LM1358N 1.00 CA3073 2.56 
LMJ82N 1 75 LM1 4 14N 1.75 CA3035 2.46 
LM 366H " LM I4 56H 1.30 CA JOJ9 1.35 
LM387AN 15 LM1 458N 59 CA3046 1.30 
LM387N 95 LM1468N 290 CA3059 3.25 
LM3BBN 1 75 LM 1488N 1.95 CA3060 3.25 
LM389N 1>5 LM1489N 195 CA3080 .85 

LM1496H 95 
CA308 1 NE5J IT /V"100 LM I496N 95 2.00 

NE550A 130 LM1556N 175 CA3082 ,.00 
NE555V 39 LM1596J 225 CAJ083 1.60 
NE5568 1.25 LM I 800N 19<) CA3086 85 
NE560B 5.00 LM\808/11 ' .00 CA3089 J. 75 
NE5628 5.00 LM 1810N 1"00 CA3 1JO 139 
NE565B 150 LM 1812N 400 CAJ I<IO 125 
NE5666 '" LM 18"}0N 125 CA340l ... 
NES66f/V 1. 75 LM I830N 200 CAJGOO 3!>0 
NE!i67V 159 LM1845N 175 

MICROPROCESSOR CRYSTALS 
,...---....--~ 

fREQUENCY 

1.0 MH z 
1.8432 MHz 
2.0 MHz 
2.097151 MHz 

1.4176 MHz 
1.667 MHz 
3.00 MH z 
3.10 MH1 
3 7768 MHz 
l 179141 MH: 
4 0 MHz 
40 MH1 
4 i94l04 MH z 
4.91 110 MH1 

price 

5.95 
9 .80 
5.95 
8.50 

8 .50 
8.50 

a~a· 
8.50 
8.50 
1.25 
4 .~5 
4.95 
4.95 
4.95 

niiQUfiiiCY 
pnce 

S 0 MHz 4.95 
I 0688 Mhz 4.95 

1181 MHz 4.95 
17143 MH; 4.95 
600 MH z 4.95 
6144 MH Z 4.95 
6 40 MH z 4.95 
61136 MHz 4.95 

80 MHz 4.95 
1~0 MHz 4.95 
18 DO MH z 4.95 
18 431 MHz 4.95 

10 0 MH z 4.95 
~? 1\8:1 MH; 4.95 
.~ 1 0 MH1 4.95 
i6 0 MH : 4.95' 
-! ~I) MH: 4.95 FOR PROCESSOR TE CH 

14.318 $4 .95 

DIP SWITCHES 
7 POSI T ION 
8 POS ITION 
9 PO S ITI O N 

1.80 
2.00 
2.25 
2. 50 

4 POS ITI O N 
5 POS ITI O N 
6 POS ITI O N 

$1 .50 
1.60 
1.7 0 10 POSITI O N 

WIRE WRAP CENTER 
HOBBY-WRAP TOOL·BW-630 

o Banery Operaled 1S11e Cl 
o We1ghs ONL Y 11 Ounces 
o Wo aps 30 AWG Wile onln 

Slandard DIP Sockels 1 025 1nchl 
Complete wtlh Owlt ·m bll and sleeve 

WIRE-WRAP KIT - WK-2-W _ 
WRAP • STRIP • UNWRAP ;~· - . .. M 

o Tool lor 30 AWG Wue 
o Roll ol 50 Fl While or Blue 30 AWG Wile ', · 
o 50 pes each r ·. 2 3 & 4 leng lhs -~ ·. · 

pre·strrpped w1re ·.. · Q 
$11.95 . 

WIRE WRAP TOOL WSU-30 
WIW' o STRIP o UIIWRAP • $5.95 

WIRE WRAP WIRE - 30 AWG 
SO h $1 .95 IOOOh $15.00 

SPECIFY COLOR - While · Yellow · Red · G~een · Blue · Black 

WIRE DISPENSER - WD-30 
o 50 h roll l:l AWG KY NAR Wire wrap wue $3 .45 81. 
o Culs wire to desired lengill 
o Slnps r · of insulalion s,.clly - Blue ·Yellow ·WMe ·Red 

LCD·101 or LCD·102 
your choice. 

Clear desk stand lor . 

Auto , Home, Office 
ran stze (2x2Yu'n l 

rt on lor seconds release for date. 
1 any wner e -... olrl ertner 3M aouble

or VELCRO oncluaea 
:..V.O.ILABLE 

POf1 aOie mor1c1 •uns on se ll -con tarnea 
lor oen er than a year 
•uns on 1.2 Vol! sys tem ana •S oack· 

$33.95 •• 
.. $2.00 

Computer Products 
5 351 WEST 144th STREET 

LAWN D ALE . CALIFORNIA 9 0 260 

12131 679 -3313 

RETAIL STORE HOURS M -F 9 · 7 SAT . 9 ·5 

Discounts ava1lable at OEM quant1t1es . Add $1 .2 5 

for sh1ppmg . Caloforn 1a res1de n ts a dd 6% sales tax . 

1978 CATALOG NOW AVAILABLE 
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P----------------------------------~~3Ct~ FOR ALL CUSTOMERS EXCEPT CALIF. CALL TOLL FREE 800-421-5809 
21 L02 (450ns) 
Static Rams 
100 @ $ 1.10 ea . 

1702A 
E-PROM 
8 @ $3.7 5 ea . 

6502 
Microprocessor 
5 @ $11.00 ea. 

2708 (450ns) 
E-PRO M 
8 @ $11.0 0 ea. 

21 L02 (250 ns) 
Static Rams 
100 @ $1.36 ea. 

Z-80A 
Microprocessor 
5 @ $25.0 0 ea. 

8212 
. 8 Bit 1/0 Port 
·25 @ $3.00 ea. 

4116 (200ns) 
16 K Dyn. Ram 
16 @ $24 .00 ea. 

L · HO 
Microprocessor 
5 @ $20.00 ea. 

8224-4 
Clk.Gen.&Ovr. 
25 @ $8 .75 ea. 

4100 (200ns) 4096 4200A (200ns) 74 LS367 
Hex Buffer 

74 LS368 2513 (5v) 
Static Ram 
1 0 0 @ $ 8 • 7 5 ea. 

Dynamic Ram Static Rams 
100 @ $3 .50 ea. 25 @ $ 10.00 ea . 100 @ .70¢ ea. 

H ex Inverter 
100 @ .70¢ ea. 

Character Gen. 
5 @ $9.00 ea. 

MICROCOMPUTER COMPONENTS 
J~JO:E: 

MICROPROCESSOR'S 
Fa 16 .95 
zao 1' 2.00 
ZBOA 28.00 
COP1802CD 19.95 
2650 24.95 
AM2901 22.95 
6502 11.95 
6800 18.95 
6802 25 .00 
8008·1 9.95 
8035 22.00 
8080A 11.95 
8085 27.00 
TM59900TL 75.00 

BOBOA SUPPORT DEVICES 
821 2 3.50 
8214 9.00 
8216 3.75 
8 224 3.5 0 
8224 ·4 9.95 
8226 3.95 
8228 7.95 
8238 7.50 
8251 9.95 
8253 21.95 
8255 21.95 
8257 21.95 
82 59 21.95 
8275 75.00 
8279 20.00 

FLOPPY DISC CONTROLLER 
17118 55.95 
1771 8-()1 57.95 

KEYBOARD CHIPS 
AYS -237 6 13.75 
AVS - 3600 13.75 

PROM'S 
1702A 4.00 
2 704 15.00 
2708 12.00 
27 16 30.00 
2716 Inti 38.00 
2758 26.60 
0360 I 4.50 
03604 I 3.00 
520JAQ 5.00 
S204AQ 7.50 
6834 17.50 
6834·1 14.95 
825238 4 .00 
8251 29 8 4.25 
82238 3.50 

6800 SUPPORT 
6810P 4. 95 
68 BIOP 6.00 
6820 p 1.50 
6821 p 7.5 0 
6828P 11.25 
6834 p 16.95 
68SOP 9.75 
6852 p 11.75 
6860P 10.00 
6862P 14.50 
6871 p 28.00 
687SP 8.75 
6880P 2.50 

ZBO SUPPORT DEVICES 
3881 12 .95 
388 2 12.95 

STATIC RAMS 
2 1 L02 1.50 1.24 1.18 
2 1 L0 2 Bm 1.60 1.35 1.25 
2 1 U)2 1.75 1.60 1.50 
410D 10. 75 10.00 9.25 
!lOlA 1.00 .90 .80 
2 101 ·1 2 .95 2.75 2.60 
2102 1. 25 1.15 1.00 
2111·1 3 .95 3.50 3.25 
2112·1 2.95 2 .80 2 .69 
21 14 ·3 11.00 10 .00 9 .25 
212SL 11.10 9 .00 8.30 
2147 37 .so 
31 LOI 2.50 2.35 2.00 
3106 3.95 3.70 3.25 
3107 3.95 3.70 3 .25 
TM5·4044 9.95 9.00 8 .95 
4200A 12.95 
TMS.4045 11.00 10.00 9.25 
5101 8.30 1.40 7.25 
HC89 3.25 3.05 2.85 
7489 2.25 2 .1 0 1.90 
74 5201 4.50 4.00 3.75 
PSIO I 4.20 3.40 2.80 
PSI 55 17.00 14.00 
PSI 56 21 .00 18.00 
8599 1.88 1. 75 1.60 
9 10 2BPC 1.65 1.45 1.30 

CHARACTER GENERATORS 
2513 6.75 
251 3 5v upper 9.75 
2513 5v lower 10 .95 
25 16 10 .95 
MCfol16571 10.95 
MCM6571 A 10 .95 
MCM6574 13.25 
MCM6575 13.25 

WAVEFORM GENERATOR 
8038 3.50 
MC4024 2.25 
566 1.50 

DYNAMIC RAMS 
4160/4116 32.00 
1103 1.00 
2104 4.00 
2 10 78 4.25 
21078-4 3 .95 
TM54050 4.00 
TMS4060 4.50 
TMS40 70·2 32.00 
4096 4.00 
4li6/4Hi0 32 .00 
MM5270 4.50 
MCI'v16605 5.00 

USRT 
52350 10.75 

UART'S 
AY5·1013A 5 .25 
AY5·1014A 8.25 
TRI60 2 B 5.25 
TMS60ll 5.95 
IM640 2 10.80 
IM6403 10 .80 

JADE BOBOA KIT 
$100.00 KIT 

BARE BOARD $30.00 
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MISC. OTHER COMPONENTS 
N8T20 
NST26 
N8T95 
N8T96 
N8T97 
N8T98 

E-PROM BOARDS 

MR B 181t "''"' 1/081 ltll S99 !.0 
... ,lh \It RAM 

Mll 161 116K '"~' 71161 K11 S99 50 
.. olh \It H AM 

MM 16 116K " '~' 71081 S99 Ofl 
RAM 1N 11'10M 116K """' ..,,, 

81 L595 
81 L597 
1488 . 
1489 
0 3205 
0320 7A 
03 208A 
03211 
632 22 
8324 2 
03245 
C3404 
PJ408 A 
P4 201 A 
MM5l20 
MMS369 
TMSS501 
OM81JO 
OM8131 
OM8833 
OM8835 
OM8837 
MK50240 
MK50250 

3.39 
2. 10 
1.35 
1.35 
1.]5 
1.35 
2 .00 
2.00 
1.75 
1.75 
4.00 
4.55 

14.20 
10.00 
9.75 

10.15 
5.60 
6.75 

12.00 
5.20 
7.50 
1.90 

24.95 
2 .90 
2.75 
2.50 
2.50 
1.75 

20.00 
I 5.00 

£ P'I'!OI>\1 1111 Sill 00 
IGII1161u>'"' UOB ut 11161 

l(t! S!>9% 
HAJH BOAHO SJO 00 

Convert T.V. set to 
Video Monitor. 
KIT $8.95 

STATIC RAM BOARDS 
BK 

250ns ASSE MBLED & TE STED 
450ns ASSE MBLED & TESTED 

250ns KIT 
450ns KIT 
BARE BOARO 

6800 ADAPTER to S·100 Sys tem 
KIT 

16K 
250n~ ASSE MBLED & TE STED 
450ns ASSEMBLED & TESTED 

450ns KIT 

32K 
250m ASSEMBLED & TE STED 
450ns ASSEMB L ED & TESTEO 

450m KIT 

S1B9.95 
S149.75 
S169.95 
$125.00 

25.00 

S12.95 

$435.00 
$380.00 
$335.00 

S850.00 
$775.00 
S675.00 

DYNAMIC RAM BOARDS 
On bo..-d R•h esh powl"f o\ proYtded w•lh no w~• r 

~ t iltH o r c.,cte s\ailhng 'IKI'" ' ed 
•BV DC 400MA DC . •1 8VDC 400MA DC ~nd 

18VOC JOMA DC. 

EXPA NDA B LE 32K 

8K IJ75ml KIT $151.00 
16K (375nd KIT $259.00 
24K l375nsl KIT $367.00 
32K I 375m) KIT $425.00 

E XPA NDABLE 64K 
16K (375ns) KIT S281.00 
32K (375m) KIT $519.00 
48K (375ns) KIT $757.00 
64K IJ75ns ) KIT $995.00 

MOTHER BOARD's - S- 100 Style 
13 slot - w/ front pane l slot 

BARE BOARD $35.00 
KIT $95.00 

22 slot $149.95 
ASSEMBLED & TESTED 

THE PROM SETTER 
WAITE & READ 

EPROM 

1702A - 2708 - 2716 

5204 - 6834 
· l'tutll tJ• •eC II y ,.qo ynu• ALTAIR IMSA I Cumvur•·• 
• tnclud t\ Ma•n Mndutf' Bo.llfl and E • ' '''" •'' (Pf1Qf..l 
Sock~ \ Un•• 
The EPROM Socket U"'' '' conn'"n~.s tn ""'c ... ., 
pule• lh•ougn ,, 2SI"" connec;lo• 

• P•ogntmmong ·~ accomulllhf'<l bv thl" Cnn111 uh"• 
• Ju~l •tad"' !he P• og•an• tel be Wt o!ltn un rtw 

EPR OM ""o you• Pt oCti\O• o~nn h•r 1h~ Comtlu""' 
d ol h f'•e\1 

· •;\~ Soc k ~ t U•" ' rn n~.,n EPROM·, Cn" '~" " '"'" 
yOUt CompuTe• 

• SOI! wJ<~ onclutled 

· No., . re'""' nowe• '"""''"~ Y <>u• '""'" "'""" '"'""' 

''"II • Dou hle~ '" •"' E>ghr B•• f';u, • ll~l 110 
• M anualuHtuded 

KIT ... $210.00 
ASSEMBLED ......... $375.00 

K IM- 1 
ASSEMBLED & TESTED S245.00 

MEMORY PLUS 
for K IM - 1 

8K RAM I21L021 
BK EPROM 
ASSEMBLED & TE STED 

$245.00 

JADEZ8Q 
- wHh PROVISIONS I" KIT 
0N80ARO 27D8 and POWER ON JUMP 

$135.00 EA. I2MH ZI 

$149.95 EA. 14MH Z> 

BARE BOARD $35.00 

J~JO:E 

ZBO "UPGRADE" KIT 

Chan!Jt! your JADE 2M Hz Z80 to a 4MH l ve1~1on 

only $17.95 with trade 

S49.95 purchase. 

To Hade. you muu g•ve us you1 2MHl Z80 ch1p 
and8224 clocl<: dme1. 

The ··uPGRADE KIT · mcludes 
ZSOA chqJ. 1.8K lt!SI~\01 
8224·4 clock d11ve1 20 pl. ca 1>ac•t01 
36MHtcrystal 

5 100 BUS COMPATIBlE 

COMPU/TIME 
CT 100 

TIME & CALENDAR 
Microprocessors need rhe power that a teal ·time clock 
can oiler . Date and time becomes mstanlly ava, lable . 
COMPU{TIME does not have to be 1M 1ahzed ev~ry ttme 
!he system is powered up . It possesses a crystal ·co ntrolletJ 
time base to ob tain superior accuracy and ha~ two setable 
coincidence coun1ers. Time. date. and counters are se t 
v1a sohware. 

COMPUTATIONAL FUNCTION 
Microprocessors need to be comphmentid by hardware 
ar ithmetics to free up memory pages dedtcated to fl oat· 

~tit, ~0 i~r1 o~ ~ d :; n: 
5 

4
3 Odf u~~ ~~o~a ~ 1;l~1u 15a~ ~~v:: ~ ~ yC ?oM~~~~ 

algeb raic , rr•gonomeu ic. baste anhmet•c pr ot•lems can 
be solved wtthoul the need of developtng so ph tst ,cated 
so ftware . 

Buy It You• Way 

COMPU TIME CTIOO $199 KIT S24 5 Asscnlbled 

C0111PU onlv C 101 $ 149 KIT $189 AIScmhiC(I 

fiii1F only 1 10 1 $165 KIT $205 As~crn\Jie <l 

COM I'U/Tifl,lE PC Board only $80 

JADE VIDEO 
INTERFACE KIT 

FEATURES $99.95 
S-100 Bus Compa1ible 
32 or 64 Characters per line 

~~a~~~f~s ( 128 x 48 matrix) 
Parallel & Compositive video 
On board low-power memory 

Powerful softw~6e in~luded for 
~lf,':~;Ct~~~~C . L, croll Graphic s/ 

~fa~t~oc;.~hi1~ew£r ~~~~e~o~bfi;k 

full ASCII 

PROFESSIONAL KEYBOARDS 
Fvll 12 8 Chor.tcter ASCII' 
l11-Mude MO~ Encodmo' 
M05 Dll fH Cornpateble Ou tpu t" 
I ...,o.~ey Rollover' 

MODEL 
756 

Level and P~.; l ~e Srrobe ' 
Sn.!r t~nd Alphtl Loc~' 

5elect&ble Pa11 ty1 

Foi111ve or Negal•ve log•c' 
PRICING INfORMATION 

156 keys) 

Model 756 (auembledl S75 95 
Mode l 750K (kiT) 04 .95 
Mode l 701 Enclosure 29.95 
Model 710 Numer •c Pad 9 .95 
Model 756MF Mrg Fr.tme 8.95 

CONNECTORS 

DB - 25P $3.00 
OB - 255 $4.00 

COVER $1.50 

44 Pin - PC & EYE 
44 Pin - WW 
86 Pin - (6800) PC 
86 Pin - ICOSMAC ELF) 

PC 
100 Pin - (Altaid PC 

100 Pin - (lmsai) PC 
100 Pin - (lmsai) WW 

$ 1.95 
$2.50 
$5.00 
$5.00 

$4.50 
$3.75 
$4.25 

CIRCLE INQUIRY NO. 74 

REAL TIME CLOCK FOR S.100 BUS 

1 MHZ Cry~ta l Oscillator 
Two independent inte rrupts 
One mte rrupt uses 16 b i t counter in 
10 USEC steps 
Other tnte rrupt n tn decade steps from 
100USEC to 10 sec. 
Both software programmable 
Boa1d can be selected by 12B device 
code pairs. 
Complete documentation •ncludes soh
ware to display time of day . 
Oouble sided solder mask 
S•lk screen parts layOIJt 

JG - RT ASSEMB LED & TESTED $179.95 

JG - RT KIT $ 124.95 
BAR E BOARD wuh ~lanual $30.00 

TARBELL 
CASSETTE INTERFACE 

Plugs directly inlo you r IMSAI or ALTAIR· 
• Fastest transfer rate : 187 (standa.rd) to 540 bytes/ second 
• Extremely Reliable- Phase encoded (self -clocking) 
• 4 EKtra S!alus Lines . 4 EKtra Control Lines 
• 37-page manual included 
• Devtce Code Selec1able by DIP·swilch 
• Capable of Genera ling Kansl!S C ity tapes also 
• No modiftcalion required on audio cassene recorde r 

JADE KIT" S99.95 ASSEMBLED S175.00 
" {6 mon th wananty hom JAO EI MANUAL $4.00 

JADE PARALLEL/SERIAL 
INTERFACE KIT 
S-100 $124.95 KIT 
2 Serial Interfaces wit i1 RS232 
mterfaces or 1 Kansas Cnv cassette 
interface. 
Serial interfaces are crystal controlled. 
Selectable baud rates. 
Cassette works up to 1200 baud . 
1 parallel port. 

j,J.j l · ld~l .~ l ~l\1 :1 (~ . J i J,J:tJ·I tl:l ~I j il 
B0· 103A s~"otl 110 otnd FSK modem to• 
o• o leuionill•ndl"lobbycomrnun•c:IUonJ. 

• Completely compl!ible wi th your IMSAI , ALTAIR" 
SOL •• or other S· 100 m~rocomputers . 
Tr~demerlcs of "MITS. • "Process.or Techrtology 

• Designtd lor use on the dial ttleohortt or TWX 
rtetworks. or 2·wire dedic:altd lirtts. meet$ 1111 
FCC regulttiol"lt when used wilh a CST coupler . 

• All digital modulalion and demoduii!IOI"I with Ol"l 
board cyruel clock tl"ld precision filter mnn thtl 
NO ADJUSTMENTS ARE REQUIRED 

• Bell 103 sttndard lr~uenc:its 
• Automaled di~tl ipulwd) otnd tMWIIr 
• Originlle tl"ld III"ISWeT mode 
• 110 or 300 BPS SQelld M:ltJCI 
• Complete sell test ca&nbii •IV 
• Character lertglh. stop bi1 . trtd parity 
• 90 day warrel"lty and lull documtl"ll.ttiOI"I 

Pf:ICES : BARE BOARD and Manual $49.95 
A~scmlllcd {48 hr . llUtn ml 5279.95 

JG - DCA KIT $159.95 

NUMBER CRUNCHER 

The CT200 i~ a nurnber·oricnted microprocessor in 1ended 
lo1 usc m those appl icattons that rc(ruire fast versat• le 
mathema tical solutio ns. 
THIS IS NOT A CALCULATOR CHIP. THERE ARE NO 
KEY DELAYS. 
The CT200 has a unique architecture thai is de~igncd to 
be~ TASK processing sys tem wit hin a system. Th•s 
un1que architcctuTc will allow the CT200 10 wo1k and run 
wit h ANY S100 BUS mtCIOPTOcenor sys te m. It is 
completely compatible w• th Z80. 4MH2 version also. 
BOBO. 6800. 6502 m •CTOPIOCessoT . A micro incoded 
ms uuc t1on set allom p1ogramming ro a calcula101 like 
language. The instruc1 ion set mcludes a lull set of test 
and b1anch msuuct10ns. All decodmg ol S100 bus 
s•gnals (fo, select o r C('lltrol fu nct1onsl rs perfOtmed wtth 
suobed la!ches to elimma1e 1he poss•b•hty of g!t tches. 

PRICE : $249.00 
Includes · Manual. ASSEMBLED & TESTED. 

J~I»::E: 

= Computer Produc ts 

5351 Wesr 144rh Srreer 
LAWNDALE. CA LIFORNIA 90260 

1213) 679 -33 13 

RETAIL STORE HOURS . Monday Frtday 9 -7 

Sarurday 9 - 5 
D•scounts availab le at OEM quanrtltCs ADD $1.50 
unde r 10 lbs. for shtppt ng. Cald o rnta res•denrs add 
6% sales tax. 

NEW CATALOG NOW AVAILABLE 
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lAPS: International ASCII 
·Publication Standard 

How To Make Your Own Tapes On An 8080 
By Alan R. Miller 

Last month, the Floppy ROM* was recorded at 300 
baud. This created some problems in the amount of infor
mation that could be contained on the actual record. 
Therefore, only the five programs listed at the start of the 
lAPS* article were physically on the record, even though 
the article suggested that all 15 program segments ex
isted on the ROM. 

Side two does contain the index to INTERFACE AGE 
database. We had originally planned to discuss, in depth, 
the use and structure of the database in this issue. How
ever, due to deadline pressures, and other exhaustive 
work on lAPS, this will not be done until the July issue. 

During the next several months lAPS will be expanded 
upon and further defined. It is our goal to make lAPS a 
useful tool for formating information on magnetic media. 

Your comments regarding lAPS are very important to 
us. We are particularly interested in how well it worked, 
and if any reader has created code to read the lAPS for
matted ROM into other machines than the 6800 and 8080. 

Please address your comments to: lAPS, INTERFACE 
AGE Magazine, P.O. Box 1234, Cerritos, CA 90701. We will 
answer all/etters and publish as many as possible. 

ABSTRACT 
A further discussion of the lAPS format and an 8080 

program for making , loading , and verifying lAPS files . 

INTRODUCTION 
There are several problems associated with informa

tion exchange between computers. All programs ulti
mately have to be converted into machine language that 
each computer can understand. Assemblers produce 
low-level programs that generate a single set of 
machine instructions for each line of code. Each type of 
computer has a different architecture, with different 
types of instructions. Therefore, assembly language 
programs (and of course the resulting machine code) 
will operate only in the type of computer for which it was 
written. For example, the 8080 microprocessor has only 
one accumulator for doing general operations such as 
ADD, while the 6800 microprocessor has two. The 6800 
instruction to load accumulator B cannot be directly im
plemented on the 8080. On the other hand, the 6800 per
forms input and output as though it were doing a mem
ory operation , whereas the 8080 can send a byte directly 
from its one accumulator to a peripheral. Word sizes are 
different from machine to machine. Microcomputers 
use 8-bit words , whereas larger computers use word 
sizes of 16 bits , 32 bits, 36 bits , or 60 bits . 

High-level languages such as BASIC, FORTRAN ,.and 
APL were invented to get around this incompatibility 
problem. Of course the processor ix> K (interpreter or 
compiler) that converts the user's program must be writ
ten for the particular machine it is to be used on. A 

'Floppy ROM and lAPS are trademarks of INTERFACE AGE 
Magazine, Cerritos , California 
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BASIC interpreter written for an 8080 won't run on a 
6800, but the user's source program that the interpreter 
processes is likely to run on either machine with only 
slight modifications, (if any). The user's program might 
be a linear curve fitter, an accounting package, or the 
game of LIFE written in BASIC. 

David Ahl 's book " 101 BASIC Games" is an interest
ing collection of BASIC programs. Most of them will run 
on any computer. But this brings up another problem. 
Typing programs into your computer is not a very effi
cient way to transfer software . It is time consuming and 
also is likely to introduce mistakes that are hard to find . 
On the other hand, machine-readable programs on 
media such as paper tape, magnetic tape or disk are 
often machine specific . A North Star diskette can only 
be read with a North Star disk and an 8080 or Z80 micro
processor; BASIC on a MITS magnetic tape can only be 
read with a MITS cassette interface board and an 8080. 

A SOLUTION 
Last year INTERFACE AGE introduced the Floppy 

ROM , a plastic recording of computer programs that you 
can remove from the magazine, play on your phonograph 
and copy to your tape recorder. The resulting program 
on the magnetic tape can then be loaded into your com
puter. For such a development to be generally useful , 
the software must be in a high-level language such as 
BASIC or FORTRAN. Furthermore, the recording format 
must not be machine specific. Finally, certain control 
characters should not appear in the file since on some 
systems they sometimes turn things on or off. 

In an effort to make the Floppy ROM more useful, 
INTERFACE AGE, in the May 1978 issue, introduced a 
new format called lAPS (International ASCII Publication 
Standard). This format has been carefully designed for the 
general interchange of information between computers, 
even though they may have very different architectures. 
The Floppy ROMs that appear in INTERFACE AGE will 
soon be in this lAPS format . It is also likely that INTER
FACE AGE will require authors to submit computer pro
grams associated with their articles in this lAPS format. 

THE lAPS FORMAT 
In case you just joined US, or can 't find the May 1978 

issue, let me summarize the format. The file is arranged 
into a series of blocks (records), partitioned into a header, 
the text , and the checksum. Each block corresponds to 
a single line of the original text , i.e., it contains the infor
mation between carriage returns . (If a binary file were 
encoded , each occurrance of a HEX 13, the ASCII car
riage return , would start a new block.) The carriage 
returns themselves are left out. When the file is received 
and decoded back into the original text , the carriage re
turns are inserted into the proper place . 

: SOH : Block # : STX : Text ETX : Checksurn : 
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The Header 
The start of each block is signaled by the ASCII SOH 

(start of header) byte (01 HEX). Then comes the block 
number, which is 1 for the first block , and increases se
quentially for the rest of the blocks. Each digit of the 
block number is represented in ASCII decimal form 
without leading zeros. For example, the block number 
128 would appear as an ASCII 1, an ASCII 2 and an ASCII 
8. Since up to eight decimal digits are provided for, there 
can be lots of textural lines (or lots of 13 HEX bytes for 
binary text) transmitted in each file. 
The Text 

The beginning of the text section is indicated with the 
ASCII STX (start of text) byte (02 HEX). The text section 
might typically contain a single line of a BASIC source 
program. If any co ntrol characters appear in the origi nal 
line (or the HEX bytes 00-1 F in a binary file) , they are 
converted to printing characters by performing a logical 
OR with 40 HEX. This turns on bit six and produces the 
characters @, the upper-case lett ers, backs lash, square 
brackets , up arrow and back arrow. The ASCII OLE byte 
(HEX 10) precedes each converted control character so 
that it can be reconverted upon receipt of the file. The 
OLE character is the only control c haracter in the text 
section . Th e ASCII ETX (end of t ext) byte (03 HEX) indi 
cates the end of the text portion. It takes the place of the 
carriag e return in the original text. 

.. . this month's 8080 version has 

undergone a major revision in the 
handling of block numbers during 

a load operation. 

The Checksum 
The checksum appears last in the block. It is formed 

from the 16-bit sum without carry o f all bytes after the 
SOH byte up to and including the ETX byte. The sum is 
converted to the two 's complement , so that the receiv
ing computer need only add it to the ca lculated sum and 
check for zero . (The sum of a number and its two's com
plement is ze ro.) But we ' re not done yet. The comp le
mented checksum is then converted into four, printable, 
ASCII characters by ORing each half byte (four bits) w ith 
40 HEX. 

Each block begins after the checksum of the prior 
block. Its block number is one larger than the previous 
one. The end of the file is indicated with the ASCII EOT 
(end of transmission) byte (04 HEX) and follows the 
checksum of the last block. 
TTHE REVISED 8080 PROGRAM 

The May 1978 issue of INTERFACE AGE presented 
minimum programs for reading lAPS Files. Th e 8080 
Assembly listing given this month is a major revision of 
the first vers ion . It supports the following commands: 
L load lAPS file and decode 
C copy lAPS file directly to memory 
D dump file loaded with Lor C (straight 

M 
v 
CONTROL-C 
CONTROL-X 

dump, no encoding) 
make an lAPS file tape 
verify an lAPS file tape against memory 
correct keyboard erro r 
return to monitor 

Branch to the beginning of the program (START), and the 
prompt character > will appear at the address defined by 
CDATA in the assembly !ising. 
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LOADING THE lAPS FILE TAPE 
An lAPS source tape, such as you might get from 

Floppy ROMs in forthcoming issues of INTERFACE 
AGE, can be loaded into memory by typing an L, an ad
dress where program loading is to begin , and a carriage 
return. Spaces are ignored and so can be used freely . 
The file is read from the port defined by FSTAT/FDATA. 
If your only peripheral is a Teletype , you can load an 
lAPS paper tape by defining FSTAT/FDATA to be CST AT/ 
CDATA. Since the FSTAT routines don 't echo the input , 
the Teletype won 't print during a load operation , and so 
the computer won't fall behind . 

During a load operation , the computer sums up the in
coming data and compares it to the checksum at the 
end of each block. If they do not match , the correspond-
ing block number is saved in a buffer. At the end of the 
load operat ion , the block numbers of incorrectly read 
blocks are printed on the console. 

A STRAIGHT LOAD 
Th e C command can be used to load a complete lAPS 

tape into memory so that it can be examined , or copied 
to a different type of medium. After typing a C, enter the 
start address as with the load command. While the tape 
is loadi ng , the computer sums up the incoming bytes 
and compares them to the checksums , just as for the L 
command . 

MAKING A TAPE 
An lAPS source tape can be made from data in your 

memory. Type an M, the start address and stop address 
of the dump (both in four-character HEX format) , and a 
carriage return. A leader of 72 nulls (binary zeros) will 
precede the file and a trailer of another 72 nulls will ap
pear at the end of the file. These leaders correspond to 
si x inches of blanks on a paper tape. If you are recording 
on magnetic tape or disk , you might want to reduce the 
number of nulls , which is set in subroutine LEADR with 
a MVI B,72 inst ruction. 

VERIFY YOUR TAPE 
After you have produced an lAPS file tape, you can 

ver ify that it is correct. Type a V, the start address and a 
carr iage return. The verify command uses the same rou
tines as the load command , only the move to memory in
struct ion is sk ipped. The inco rrect block numbers will 
be printed out at the end as for the load operation. 

ERROR CORRECTION AND GETTING OUT 
If you make a keyboard error, type a Control-C. This 

program will then restart giving the prompt > . When you 
are finished , type a Controi-X to return to your monitor; 
the address defined by MONIT in the assembly lan
guage program (currently F800H). I have a 1 K byte 
memory board addressed to FOGO to F3FF HEX which is 
used for my stack and scratch pad memory . You may 
want to redef ine the stack to somewhere beyond the 
end of this program . 

THE FUTURE 
In the coming months , INTERFACE AGE will present 

additional programs for use with lAPS files. While it is 
not apparent to the user, this month's 8080 version has 
undergone a major revision in the handling of block 
numbers during a load operation. Block numbers are 
now co nverted to BCD. This will make it easier to adder
ror recovery. Future versions will have provisions for re
read ing missing blocks and those with checksum er
rors . Also, we plan to add a file-header block (numbered 
zero) and an end-of-file block. This will also aid in error 
recovery. t 
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PROGRAM LISTING 

8000 
8003 
8004 
8007 
800A 
8000 
8oor 
8012 
8015 
8017 
SOIA 
SOIC 
801F 
8021 
8024 
8026 
8029 
8028 
802E 
8030 

8033 
8036 
8039 
803C 
8030 
8040 
8043 
8044 
8047 
8049 
804C 
804£ 
8051 
8052 
80S3 
8054 
8057 
80SA 

eosc 
8050 
8060 
8063 
8066 
8067 
8068 
8069 
806A 
806C 

806F 
8072 
8073 
8074 
8077 
8078 
807A 
807C 
807f 
8080 
S082 
SOS3 
SOS4 
soss 

8000 

F3AO 
reoo 
0012 
0013 
0001 
0002 
0012 
0013 
0002 
0010 
0011 
0001 
0002 
0001 
0002 
0003 
0004 
0010 
0000 
OOOA 

31 AOF3 
AF 
32 2F83 
32 2£83 
CD 2f82 
3E 3E 
CD 8681 
CD AISI 
FEU 
CA 6£81 
F·E 56 
CA 3380 
FE 40 
CA 4082 
FE 4C 
CA 3380 
FE 43 
C2 F581 
3E 01 
32 2f83 

32 2083 
CD C281 
CD 2782 
EB 
21 4E83 
22 3883 
EB 
CD 2281 
FE 04 
CA 3f8 I 
FE 01 
C2 4480 
AF 
47 
4F 
22 3983 
21 3083 
16 H 

ES 
2A 3983 
CD 2281 
22 3983 
E l 
77 
23 
14 
FE 02 
c2 sceo 

21 3083 
cs 
42 
II 30S3 
7S 
OE 00 
E6 0 I 
C2 S9SO 
7E 
06 30 
07 
07 
07 
07 

l PRa GRAM Ta ~SAD• CRUTE. VERIfY AND DUMP 
n~ES IN THE INTERFACE AGE PU~l CAT UN FaRHAT 
8080 MICRaPRaCESSBR VI.RSUN 

MARCH 22, 19 78 

l WRITTEN BY ~AN R• MI~~ER 

l N EV M EXI C~ TECH• SB CB RR0• NM S 7SO I 
SOS-S3S-S619 

l 
·PHA SE 
l 
• EQUI V 
• EQUI V 
• EQUI V 
l 
STACK 
MBNIT 
FSTAT 
FDATA 
f!MSK 
FBMSK 
TSTAT 
TDATA 
T0HSK 
CSTAT 
COAT A 
CIHSK 
CIIMSK 
SSH 
STX 
ETX 
EST 
D~E 

CR 
~r 

START• 

58000 

· BYTE 
·Bl-KB 
.AOOR 

~XI 
XRA 
STA 
STA 
c~~ 
HVI 
c~~ 
c~~ 

CPI 
JZ 
CPI 
JZ 
CPI 
JZ 
CPI 
JZ 
CPI 
JNZ 
MVI 
STA 

DB 
OS 
ow 

SF3AO 
srsoo 
512 
513 
I 
2 
112 
513 
2 
SIO 
Sll 
I 
2 
I 
2 
3 
4 
16 
13 
10 
SP, STACK 

l SET UP FIIR 
l SOSO DIRECTIVES 

lM0NlR aN CSNTR~L-X 

lFI~E SBURCE STATUS 
l n~E SSURCE DATA 
!INPUT MASK 
l 0 UTPUT MASK 
l TAPE STATUS 
l TAPE DATA 
l TAP E-3 UTPUT MASK 
l CIIN Sll~ E STATUS 
l CIIN Sll~ E DATA 
l C0NSII~E INPUT MASK 
l CIINSII~E IIUTPUT MASK 
l START II F ~liCK 
l START 0 F TEXT 
lEND IIF TEXT 
1 END ar n~E 
l CIINTRII~ CHAR Fll~~~~ WS 
l CARRIAGE RETURN 
!LINE FEED 

A l GET A Z ER~ 
~ ~AG l RESET ~II AD ~AG 
E~AG JZERII ERRIIR ClltJ.IT 
c~r 
A.."•" 
IIUTT 
RIAD 
"D" 
Dl.t!P 
"V" 
~II AD 
"M" 
MAKE .. ~ .. 
~~AD 

"C" 
ERRIIR 
lui 
~~AG 

l PRINT A PRaHPT 
l GET TASK FRIIH CIIN Sll~ E 
l Dl.t!P fl~E Til TAPE 

l VERIFY 

l HAKE TAPE 

l ~SAD T0 MEH0RY 

l CIIPY ~~ TB MEHIIRY 

l SET ~SAD ~AG 

l INPUT fl~E FRaH TERMIN~ AND ~IIAD INTII HEHIIRY 
l CH•~l IS MEMIIRY PIIINTEIU [B,Cl IS DATA SUM 
l 
L0ADI STA 

c~~ 
c~~ 
XCHG 
~XI 
S~D 

XCHG 
1...8ADN 1 CAL.L 

CPI 
JZ 
CPI 
JNZ 
XRA 
113 v 
HIIV 
SK~D 

~XI 

MVI 

TASK 
READ~ 

Gil 

l SAVE THE TASK 
!INPUT START ADDRESS 
l WAIT faR CARR RET 

H• CSUHT l START CHECKSUM TA~E 
CPNTR J RESET PIIINTER Til START 

PUT I N 
EIIT 
DIINE 
SilK 
~IIADN 

A 
a. A 
C. A 

l GET A BYTE 
1 END ar n~E7 
lYES 
l START II F B~ll CK? 
l~IIIIP UNTI~ START 
l GET A ZERII 
lZ ERII THE DATA SUM 

MPNTR. J SAVE P01NTER 
H .. BL0CK JBL0CK-NUt1BER BUFFER 
0·255 lSET THE DIGIT CSU'IT 

INPUT THE B~SCK NUMBER 
l 
BL0 CKN I PUSH 

~~D 

c~~ 

SHLD 
PIIP 
MIIV 
INX 
INR 
CPI 
JNZ 

H 
HPNTR 
PUT IN 
HPNTR 
H 
H•A 
H 
D 
STX 
~IICKN 

l SAVE BUHER P01NTER 
l GET MEM0RY P01NTER 
l GET A BYTE 
J SAVE MEMORY PiHNTER 
J GET BUFFER P31NTER 
J PUT IN euFFER 
JINCR BUFFER P01NTER 
!INCREMENT THE CIIU'lT 
lEND e F NUMBER? 
JLe0P UNTI~ END 

l CSNVERT THE DECIH~ DI Gl TS TS TWII BCD 
l 01 GITS PER WAD 

PACK3a 

~XI 

PUSH 
M3V 
~XI 

HSV 
MVI 
ANI 
J NZ 
MIIV 
SUI 
~c 
~c 

~c 
~c 

H, BL0CK J 01 GI T BUFFER 
8 J GET S0HE WORK SPACE 
B.o D JDlGlT C0UNT TB 8 
o. B~SCK l USE SAME BUHER 
tuB 
c. 0 
I 
PACK2 
tuM 
"0" 

lSEE IF EVEN 0R liDO 
H~DD 
J GET DI Gl T 
; REMIJVE ASCI I BIA S 

J M0 VE Til UPP~ HALF 

148 INTERFACE AGE 

SOS6 
SOS7 
soss 
SOS9 
SOSA 
SOSC 
SOSD 
SOSE 
soar 
8090 
S09 1 
8094 
809 5 

8098 
809B 
S090 
SOAO 
SOA2 
SOAS 
SOAS 
SOAB 
80AO 
SOAE 
SOB I 
SOB3 
SOB6 
8087 
SOBS 
SOB9 
SOBC 
SOBD 

eo co 
SOC3 
SOC4 
SOC7 
SOC9 
eocc 
SOCE 
socr 
SODO 
SOD3 
S004 
SOD7 
SODS 
S009 
SODA 
sooe 
sooc 
SODD 
SODE 

80EI 
SOE2 
SOES 
SOES 
80£9 
SOEA 
SOEB 
SOEC 
SOEF 
eon 
SOF4 
SOF6 
SOF9 
SOFA 
sora 
SOFE 
SOH 

8102 
8105 
SI06 
Sl07 
SIOS 
8109 
SIOA 
SIOD 
SlOE 

S IO F 
Sll2 
SIIS 
Sll7 

SIIS 
SIIB 
SIIC 
SliD 
SIIE 
SIIF 
Sl20 
8 121 

Sl22 

4F 
OS 
23 
7E 
06 30 
Bl 
12 
23 
13 
05 
C2 7fa0 
Cl 
2A 39S3 

CD 1881 
FE 03 
CA COSO 
FE 10 
C2 ADSO 
CD ISSI 
CD 2CSI 
E6 IF 
SF 
3A 2083 
FE 56 
CA B7SO 
73 
78 
BE 
C2 FDSI 
23 
C3 9SSO 

3A 2FS 3 
87 
c2 ccso 
36 00 
C3 CESO 
36 03 
23 
cs 
CD 0 2S I 
57 
CD 02SI 
SF 
Cl 
EB 
09 
7C 
BS 
EB 
CA 44SO 

ES 
II 30S3 
2A 3BS3 
lA 
77 
13 
23 
22 3BS 3 
FE 20 
C2 ESSO 
36 0 I 
3A 2E83 
3C 
27 
32 2£83 
El 
C3 44SO 

CD OFSI 
07 
07 
07 
07 
47 
CD OFSI 
BO 
C9 

CD 33SI 
CD 2SSI 
E6 OF 
C9 

CD 33SI 
SF 
Sl 
4F 
7B 
DO 
04 
C9 

CD ISS! 

H8V 
OCR 
INX H 

SOFTWARE DEVELOPMENT 

l SAVE IN C 

PACK2t MeV tuM 
"0" 

l DECREMENT CSIJ.IT 
JMeVE 0~0 PIIINTER 
!NEXT Dl GIT 

SUI 
BRA 
STAX 
INX 
INX 
OCR 
JNZ 
pep 
~~D 

c 
D 
H 
D 
B 
PACK3 
B 
MPNTR 

l C8M!!INE UPPER H~F 
l PACKED WAD IN BUHER 
JINCR 88TH PUNTERS 

!DECREMENT DIGIT C0tJ.IT 
l GET S8ME HiRE 
l RESTSRE CHECKSUM 
l RESTeRE DATA PIIINTER 

l INPUT THE TEXT 

TEXTI 

MSVEr 

SKIP!.- a 

c~~ 

CPI 
JZ 
CPI 
JNZ 
c~~ 
c~~ 

ANI 
Mev 
~DA 

CPI 
JZ 
HIIV 
MSV 
CHP 
JNZ 
INX 
JMP 

IN BYTE 
ETX 
DEND 
IX.E 
MeVE 
IN BYTE 
PUT3 
SIF 
E. A 
TASK 
"V" 
SKIP~ 

H• E 
tuE 
M 
HERR 
H 
TEXT 

l GET A BYTE 
lEND 8F B~IICK? 
!YES• PR8CESS CHECKSLtl 
l Ca N TRS~ CHARACTER? 
JNS1 PUT BYTE IN MEM0RY 
l GET CSNTRII~ CHARACTER 
l PUT IN MEMIIRY 
l CIIN VERT C8NTR CHAR 

l CHECK THE TASK 
I VERifYING? 
JYES 
; PUT BYTE IN MEM0RY 

JI S IT THERE? 
JNe, QUIT 
J INCR MEM0RY P0INTER 
l NEXT BYTE 

END e F B~eCK. GET CHECK SUi AND C8HPARE Til 
C~CULATED SUM• 

l 
DENDI ~DA 

0RA 
JNZ 
MV! 
JMP 
MVI 
INX 
PUSH 
c~~ 
118 v 
c~~ 

MBV 
P0P 
XCKG 
DAD 
MIIV 
0RA 
XCHG 
J Z 

~~AG 

A 
DEN2 
M1 CR 
D.EN3 
M1 ETX 
H 

l CHECK ~II AD ~AG 
J SEE IF Z ERII 
J SKIP CFI IF Ftll..l- 1.-liJAD 
J CARR RET INTS MEHiJRY 

D~2 1 

DENJI !INCREMENT P8INTER 
l SAVt SUM B 

nxsM 
O.A 
n xSM 
E. A 
e 

B 
A.H 

I.. II AON 

l n RST TW8 CHARACTERS 
JPUT IN H 
l SEC0ND TW8 CHAP. 
lPUT IN~ 
l RETRIEVE SUM 
!CHECKSUM TS H•~ 
l ADO Til CHECKSUM 

J CHI!..] Z.ER07 
JPIIJINTER T0 H1L. 
J BK1 START NEXT Bl.S CK 

CHECKSUM ERRIIR· SAVE ~SCK NUMBER IN 
l BUFFER FI!R ~ATER ~I STING. 

<THERE WN"T BE TIME N0Wl• 

PUSH 
~XI 

L.HL-D 

H 
D,BL.0CK JBl..iJCK NUMBER 
CPNTR l CHECKSUM TA~E PeiNTR 

NCHARI I.. DAX D !GET ~0CK CHARACTER 
Me •J 
INX 
INX 
SK~D 

CPI 

H, A J PUT IN TABL.E 
D 
H 
CPNTR l SAVE PIIINTER 

JNZ NCHAR !NEXT CHARACTER 
MVI M1 I J 1 HARKS TABL.E END 
~DA E~AG l FTECK ERRSR CaWT 
INA A !INCREMENT IT 
DAA l C8N VERT TB DECIH~ 

STA E~AG I SAVE NEW V~UE 
P0P H J REST0RE TEXT PIIINTER 
JMP 1.8AON 

INPUT TW BYTES faR H~F ~F CHECKSUM• 
C0NVtRT T0 liNE BINARY BYTE IN A 

FIX SH1 CALl. BYTES l GET F1 RST BYTE 
R~C 

~c 
~c 

~c 
M0 v 
c~~ 

0RA 
RET 

B. A 
BYTES 
B 

lRIITATE TS UPPER H~F 

l SAVE IN ~ 
JGET SECBND PART 
J C0HBI N E 00 TH PARTS 

GET A BYTE WITH0UT ~TERING CHECKSUM 

BYTES• C~~ 

l SEE IF CIIPYING c~~ 

ANI 
RET 

' BYTE 
PUT2 
sor !KEEP ~eWER THREE Bl TS 

l INPUT A BYTE FRIIM FI~E. ADD TS CHECKSUM · 
l CHECK F0R END 8 F fl~E· 
l 
INBYTE1 CAl.I.
INAY21 H0 V 

) · 

ADD 
MIIV 
M8V 
RNC 
INR 
RET 

BYTE 
E. A 
c 
c. A 
tuE 

B 

J GET THE BYTE 
l SAVE BYTE IN E 
J ADD Td SUM 
J PUT NEW SUM BACK 
l RESTSRE BYTE 
l DIINE IF NS CARRY 
J ADD CARRY TliJ 8 

J CHECK IF C0PY1NG ENTIRE TAPE 1NT0 MEM0RY 
l 
PUTlN1 CALl. IN BYTE 

Til C 
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8 12S Sf PUT2a M0 V E.. A 
8126 3A 2f83 LOA LFLAG I C0PY C8MMAND? 
8129 B7 0RA A 
8 12 A 7B M8 v A.E 
8 12B C8 RZ I N0T CdPYING 
812C 77 PUT 3 1 t18V M• A 
8120 BE CI1P 11 
8 12E 2 3 I NX H J lN CREMEN'T P01NTER 
812f C2 FS8 1 JNZ ERFW R 
8 132 C9 RET 

INPUT A BY T E FRI3M fiLE T ER.!'11NAL 

81 3 3 DB 12 BYTE1 I N fSTAT J CH ECK Fl l. E STATUS 
8 13S E6 01 AN I FIMSK JMASK FaR I NPUT 
8 13 7 CA 338 1 JZ BYTE IL02P UNTIL READY 
813A DB 13 I N FDATA J GET BYTE 
8 13C E6 7f AN I 12 7 J S T RIP P AR I TY 
8 13 E C9 RET 

END 0 F FI LE· PRI N T Pi! INTER· 

813f CD 0882 OONE1 CAL L OUTHL 
8 142 36 OS 11Vl 11· s J BI NARY 5 MARKS END 
8 14 4 3A 2E83 L OA EFLAG I ANY CHECKS~ ERR9 R S? 
8 147 B7 0RA A 

8148 CA 008 0 J Z STAR T 1 Na .. RE START 
814B 47 M8 v BoA I SAVE ER RS R COUNT 
8 14C CD 2f82 CALL CRL F 
814f 78 MB v &B 
81 5 0 CD 0082 CALL BUTHX I PRI NT NUMBER IH ERRiRS 
81 53 2 1 3083 L X I H" EM ES G I PaiNT TB ERROR MESSA GE 
8 156 CD 4 38 2 CALL SEN 011 J PR IN T I T 

PRI NT BL 0CK NUMBERS VI TH CHECKSUM ERRJIRS 

8 1 59 CD 2 F82 P l..I NES 1 CALL CRL F 
8 1 5C 7E Pl..I N21 Mav Aol1 I GET CHARACTER 
8 1SD 23 I NX H I I N CREMEN T P0 1NTER 
815E FE 0 1 CP I I I I MARKS TABLE END 
8 160 CA 0080 J Z STAR T I OONE 
8163 FE 20 CPI I BLANK A T END 
8 1 65 CA 598 I J Z PL INES I START 0N NEXT NUMBER 
8168 CD B681 CALL BUTT I PR I NT CHARACTER 
816B C3 sea 1 JMP PL I N2 I NEXT CHARACTER 

R0UTINE T0 SEND T EXT I N MEI10RY T0 TAP E PaRT· 
A DD TIM E DEl..AY AFT ER CARR I AGE RETURN· 

I 
8 16E CD C281 DUM P I CALL 
817 1 CD 2 78 2 CALL 
817 4 CD FB82 CALL 
8 17 7 7E Dt1 P2 1 Mi V 
8 178 23 I NX 
8 179 F" E OS CPI 
8 1 7B CA E 182 JZ 
8 17 E CD 9 58 1 CALL 
8 18 1 FE CD CPI 
8 18 3 C2 778 I JNZ 
818 6 1 6 78 MVI 

New Cosmac Super " ELF " 
RCA CMOS expandable to 64K micro· 
computer w/HEX keypad input and video 
output lor graphics. Just turn on and 
start loading your program using the resi
dent monitor on ROM. Pushbutton selec
tion of all lour CPU modes. LED indicators 
of current CPU mode and lour CPU states. 
Single step op. fo r prog ram debug. Built 
in pwr. supply , 256 Bytes of RAM , audio 
amp. & spkr. Detailed assy . man . w/PC 
board & all parts fu lly socketed. Comp. 
Kit $106.95. High add ress disp lay option 
8.95; Low address display option 9.95; 
Custom hardwood cab .: drilled fron t 
panel 19.75 ; Nicad Battery Backup Kit 

RiAllHL I GET STARTING ADDRESS 
Gil 
l.EA DR 
&11 
H 
5 
PTRAL 
TiUT 
CR 
DI1P2 
o. 12 0 

I VAl T F0R CARR RET 
I PLNCH LEADER 
I FETCH BYT E 
I I NCREMENT PaiNTER 
I 5 MARKS B UFFER END 
I 00N£o Pll'ICH TRAILER 
1 9UTPUT BYTE 
I CARR I AGE RETURN? 
I C0N TI NUE IF NiT 
10UTER TIMING L90 P 

I parts tested in 
cabinet 151.70; 1 software club . 10-
12 pg. month ly publication 12. 00 per yr. 

4K Elf Expansion Board Kit wi th 
Cassette 1/F $79.95 
Available on board options: 1 K super ROM moni· 
tor $1 9.95. Parallel 1/D port $7.95. RS232 1/f 
S3 .50. TIY 20 ma 1/f $1. 95. S-1 00 Memory 1/f 
$4.50 

Tiny Basic for ANY 1802 System 
Kansas City Standara Cassette S10.00 
On ROM Monitor S38. 00 
Super Elf owners take 30% off. 
Object code listing or paper tape $5.50 
with manual 

MICRofli[JE 
WHOLESALE 

The country's la rgest independent who lesa ler of 
microcomputer equipment, including mainframes, te 
minals, printers, memory, disc systems, S-100 boa rds 
and other peripherals. 

One call buying for your inventory needs. Fast, p 
alized serv ice for the retailer or OEM. 
Call MicroAge today, o r wri te for our confidential 
wholesale price list. Ava ilable only to qual if ied OEM 
or reta ilers. 

MICRofi[]E 
WHOLESALE 

1425 W. 12th Place #1 01 
Tempe, Arizona 85281 

(602) 967-1421 

CIRCLE INQUIRY NO. 76 

P.O. Box 4430N Santa Clara, CA 95054 

Same day shipment. First li 
parts only. Factory tested. 
Guaranteed money back. 
Quali ty IC's and other 
components at factory prices. 

INTEGRATED CIRCUIT S 

MICROPROCESSOR 2708 14 .65 
6800 19.50 DM8577 2.90 
8080A wilh dala 7.95 8223 2.90 
zao 29 .95 27 16 33.95 
8212 2.95 
82 14 8.00 IC SOCKETS 8216 3. 15 Solder l in low Profile 8224 2.95 PIN 1 UP PIN \UP 
8228 4.95 8 .15 24 .36 8251 11.50 14 .18 28 .<3 8253 10.00 16 .20 36 .58 8255 10.75 

2104A-4 4.95 
21078 4.70 
2111 ·1 4.95 
2112-2 7.90 
2114 13.45 
MK4116 27 .50 
25138 8.75 
21L02·1 1.49 
MM5262 .40 
MM5280 3.00 
MM5320 9.95 
MM5330 5.94 

will call only: (408) 988-1640 
Blvd . 

CRYSTALS 
1 MHz 4.50 2.0100 MHz 1.95 
2 MHz 4.50 2.097152 MHZ 4.50 
4 MHZ 4.25 2.4576 MHz 4.50 
5 MHz 4.25 3.2768 MHz 4.50 

10 MHz 4.25 5.0688 MHz 4.50 
18 MHz 3.90 5. 185 MHz 4.50 
20 MHz 3.90 5.7143MHz 4.50 
32 MHz 3.90 6.5536 MHz 4.50 
32768 Hz 4.00 14.31818 MHz 4.25 

18 .27 COP1802CO 19.95 22 35 
40 .61 P04110-3 4.00 

1.8432 MHz4 .50 18.432 MHz 4.50 
3.5795 MHz 1.20 22.1184 MHz 4.50 
60Hz Crys1al Time Base K11 s 4.40 
30 MHz Frequency Counter Kit $47.75 
Prescaler Kitto 350 MHz $19.95 

CDP18020 25 .00 J level wire wrap gold P04110·4 5.00 COMPUTER BOARO KITS 
CDP\861 12 .95 PSIOI 13.95 
6820 9.95 

14pln 35 16pm 39 4200A 12 .95 
6850 12 .95 

21evell 4 pm ww 25 82525 2.90 
6502 24 .50 91l02A 1.75 

8K RAM Board Kit $134 .95 
4K EPROM Kit 114.95 
110 Board Ki t 44 .50 
Extender Board w/connector 12.50 

CONNECTORS H00\65·5 6.95 
44pinedge 2.00 

Video lntedace board kit 125.00 
PROM 

IOOpinedge 4.50 
MM57100 9.50 16K EPROM board ki t w/o PROMS 74 .50 

1702A 3.95 
IOOpinedgeWW 5.25 

GIAY38500·1 13.95 16K Static RAM board kit 395.00 
NB2S23 2.95 MCM6571A 9.95 North Star Floppy Disk K11 $665 .00 
N82S123 3.50 9368 3.50 
tl82S126 3.75 MOS!MEMORY RAM 

Addit ional Orive Kit 415 .00 

N82S129 3.75 2101-1 3.95 INTERFACE Paratronfcs 1DOA l ogic 
Analyzer Kit $199.00 
Model 10 Trigger Expander Kit $229.00 
Modell 50 Bus Grabber Ki t 5369 .00 

N82S 131 3.75 2102-1 1.28 8T26 
N82S136 8.75 2102Al-4 1.60 8T28 
N82S137 8.75 21F02 1.85 8T97 

Auto Clock Kit $15.95 
DC clock with 4-.50" displays . Uses National 
MA-1012 module with alarm option. Includes 
light dimmer. crystal timebase PC boards. 
fully regulated. comp. instructs. Add $3.95 
tor beautiful dark gray case . Best va lue any
where . 

'78 IC Update Master Manual 
1978 IC Update Master Manual $30.00 
Complete IC data se lector 2175 pg. Master ref
erence guide. Over 42.000 cross references. 
Free update service through 1978. Domestic 
postage $3 .50. foreig n $6 .00 . fina l 1977 
Master closeout $15.00 

1.69 
2.75 
1.69 

Video Modulator Kit $8 .95 
Convert you r TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

RCA CosmacVIP Kit $275.00 
Video co mputer wi th games and graphics . 

Sinclair 3112 Digit Multimeter 
Batt . oper. 1mV and .1NA reso lut ion. Resis
tance to 20 meg . 1% accuracy. Small , portable, 
completely assem. in case. 1 yr. guarantee. 

$59.95 

TERMS: $5 00 m1n. order U.S. Funds. Calif residents add 6% tax BankAmencard and Master Charge accepted. Sh1ppmg charges will be added on charge cards. 
FREE: Send for your copy of our NEW 1978 QUEST CATALOG Include 24¢ stamp 
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SOFTWARE SECTION 

8188 
818A 
818B 
818E 
818F 
8192 

819 5 
8196 
8196 
819A 
6190 
619E 
SIAO 

SIAl 
81A3 
81A~ 

BIAS 
81AA 
SIAC 
81AE 
BIB! 
81B3 

61B6 
81B7 
81B9 
BIBB 
SIBE 
818F 
SIC I 

81C2 
81C3 
8IC6 
8IC7 
SICA 
81C8 
8ICC 

8ICD 
8100 
BID I 
8102 
8103 
8104 
8105 
BIDS 
8109 
81DA 

8108 
BIDE 
81EO 
81 E3 
BIES 
81 E8 
SIEA 
BlED 
81Ef 
SI ro 
81 f2 
81 f4 
81F5 
81f7 
BIFA 

81 FD 
SIH 
8202 
820S 

8208 
8209 
820C 

8200 
820E 
820F 
8210 
8211 
8212 
8213 
8216 
8217 
821A 
621B 

821C 
821E 

IE CS D-IP3t MVI 
OCR 
JNZ 
OCR 
JNZ 
JMP 

E. 200 
E 
ll1P4 
D 
ll1P3 
ll1P2 

!INNER TIMING I.UP 
1 D IliP41 
C2 BASI 
I~ 
C2 6661 
C3 7761 

rs 
DB 12 
E6 02 
CA 9 681 
n 
03 13 
C9 

DB 10 
E6 0 I 
CA Al81 
DB II 
E6 7T 
FE 03 
CA 0080 
FE 18 
CA oors 

rs 
DB 10 
E6 02 
CA B781 
n 
03 II 
C9 

DS 
CD CDS I 
67 
CD CD81 
6F 
Dl 
C9 

CD 0881 
07 
I 7 
17 
I 7 
SF 
CD 0881 
63 
SF 
C9 

CD AlB I 
FE 20 
CA DB81 
06 30 
DA F581 
FE 17 
02 f581 
FE OA 
08 
06 07 
FE OA 
DO 
3E 3f 
CD B681 
C3 0080 

3E 40 
CD B681 
CD 0882 
C3 0080 

7C 
CD OD82 
70 

fS 
f5 
If 
If 
If 
If 
CD I C82 
fl 
CD I C62 
fl 
C9 

E6 or 
C6 90 

li.UP BN E 

li.00P Bf D 
l DELAY ll8N E 

I RBUTINE TS BUTPUT A BYTE TB TAPE 
l 
T0UTI 
T0UT\rlr 

PUSH 
IN 
ANI 
JZ 
PBP 
BUT 
RET 

PSW 
TSTAT 
TSMSK 
TSUT\1 
PSI/ 
TDATA 

I CBNSBI.E•INPUT RSUTINE 

READ• IN 
ANI 
JZ 
IN 
ANI 
CPI 
JZ 
CPI 
JZ 

CSTAT 
CIMSK 
READ 
COAT A 
127 
3 
START 
24 
HBNIT 

l CHECK STATUS 
l MASK UNWANTED Bl TS 
li.00P U'ITII. READY 
l GET BYTE 

l CHECK STATUS 
l MASK f0 R INPUT 
li.IIBP U'ITII. READY 
l GET DATA 
l STRIP PARITY 
I CBNTRSI.·C 
l RESTART 
l CBNTRili.·X 
l RETURN Til H0Nl TBR 

C0NS01.E 0UTPUT RSUTINE 

liJUTTI 
SUT\11 

PUSH 
IN 
ANI 
JZ 
Pn 
BUT 
RET 

PSW 
CST AT 
CBMSK 
BUTW 
PSW 
CDATA 

l CHECK STATUS 
l MASK F0 R 0 UTPUT 
JI.II0P UNTil. RlADY 

INPUT AN ADDRESS T0 ll•l. FR0H THE C0NS01.E 
l 
R EADHI.t PUSH 

CALl. 
HIIV 
CALl. 
H0V 
PIIP 
RET 

D 
RDHEX 
H. A 
RDHEX 
I., A 

D 

I INPUT HIGH HAl. t 

J INPUT L.liJW HALf 

INPUT TW0 HEX CHARACTERS AND C0NVEFT TB 
A BINARY BYTE IN E 

RDH EX 1 CAl. I. 
RI.C 
RAI. 
RAI. 
RAI. 
M0V 
CAl. I. 
ADD 
M0V 
RET 

KEX2 

E. A 
HEX2 
E 
E. A 

l READ UPPER CHARACTER 

IR0TATE 
; T0 UPPER HAl.. f 

J READ L.0 WER HALf 
JC0HBINE BliJTH 
J SAVE IN E 

INPUT A HEX CHARACTER TB A 
I 
HEX21 CALL 

CPI 
JZ 
SUI 
JC 
CPI 
JNC 
CPI 
RC 
SUI 
CPI 
RNC 

ERR0Rt HVI 
CALl. 
JHP 

l MEMBRY ERRSR 

HERR I MVI 
CALl. 
CAl. I. 
JMP 

READ 

HEX2 
"0" 
ERRSR 
23 
ERR0R 
10 

7 
10 

Pu "? .. 
0UTT 
START 

Pu "M" 
0UTT 
0UTHI. 
START 

l C0NS01.E INPUT 

ll G'I0RE !li.ANKS 
l REMII VE ASCII BIAS 
l f.RR0R. I.ES S THAN "0" 

J ERRSFV > ''F'' 

JA NlJ'!BER 0·9 

JA LETTER A-f 

l PRINT ? F0R ERR0R 

l PRINT AN M 
:PRINT THE P01NTER 
JTRY AGAIN 

l 0UTPUT A D0UBI.E BYTE IN HEX 
I 
9UTHLa HliJ V 

CAl. I. 
MIIV 

Pull 
BUTHX 
Pul.. 

l GET H 
JPRINT IT 
J GET L. 

CSNVERT A BINARY BYTE Til T\18 HEX CHARACTERS 
AND PRINT THEM 

IIUTKXt PUSH PSW 
PUSH PSW 
RAR 
RAR 
RAR 
RAR 
CAl. I.. 
P0P 
CAl. I. 

HEX I 
PSW 
HEX I 

PliJP PSW 
RET 

l RIITATE UPPER 
l CHARACTER T0 
JLiiJWER 
J UPPER CHARACTER 
J L-8WER CHARACTER 

J 0 UTPUT A HEX CHARACTER FRSM 
J LIIJWER FBUR Bl TS 
l 
HEXII ANI SOf JHASJ< UPPER f~UR BITS 

ADI S90 
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8220 
6221 
6223 
8224 

8227 
822A 
622C 

622f 
8231 
6234 
8236 
8239 
623A 
8230 
6240 

6243 
8244 
8247 
8248 
8249 
824C 

8240 

82~0 
8253 
8n6 
8259 
825A 
8250 
825E 
8261 
8264 
8265 
82 66 
82 67 
62 68 
826B 
6260 
8270 
8271 
8274 
8275 
8276 
8277 
6278 
627B 
827C 
8270 
827E 
827F 
6282 
8285 
6287 
8288 
8289 
826C 
828E 
8291 
8294 
8297 
829A 
629B 
829C 
829F 
82AO 
82AI 
82A3 
62A6 
82A7 
82A8 
82AA 
82AD 
82AF 
82B2 
8283 
828S 
82B8 
62B9 
628B 
62BE 
62CI 
82C2 
62C3 
82C6 

62C9 
62CB 
82CE 
82CF 
8200 
8203 
8204 
8205 
8206 
8209 

27 
CE ~0 
27 
C3 B681 

CD AISI 
FE OD 
c2 rss 1 

3E OD 
CD B661 
3E OA 
CD 8681 
Af 
CD B68 I 
CD 8681 
C3 8661 

7E 
CD B681 
23 
B7 
C2 4382 
C9 

21 0000 

22 306 3 
22 328 3 
CD C261 
EB 
CD C281 
EB 
CD 2 762 
CD fB82 
7B 
9~ 
7A 
9C 
DA DC82 
3E 0 I 
CD I 76 3 
Af 
32 3883 
47 
4f 
E~ 

DS 
21 3083 
7E 
3C 
27 
77 
DA 7B62 
21 3383 
16 04 
7E 
B7 
CA 9A82 
FE Of 
DA 9 782 
CD 0 683 
C3 9A82 
CD 0F83 
2B 
IS 
C2 8 782 
Dl 
El 
3E 02 
CD 1783 
7E 
23 
FE OD 
CA C982 
FE 20 
02 BB82 
f5 
3E 10 
CD 1783 
fl 
f6 40 
CD I 783 
3A 3663 
3C 
27 
32 3883 
C3 A682 

3E 03 
CD 1783 
78 
2F 
CD E782 
79 
2f 
3C 
CD E782 
C3 6482 

SOFTWARE DEVELOPMENT 

DAA 
ACI 
DAA 

S40 

JMP 0 UTT 

liNTEl. DAA TRICK 

1.00K F0 R A CARR I AGE RETURN AT END 
J 0F CaNS0LE INPUT LINE 
l 
Gat CAl. I. 

CPI 
JNZ 

READ 
CR 
ERRllR 

CARRIAGE RETURN• I.INE fEED AND NUI.I.S 
l 
CRLf1 MVI 

CALL. 
HVI 
CALl. 
XRA 
CAl. I. 
CALl. 
JMP 

Pu CR 
BUTT 
A~LF 

SUTT 
A 
0UTT 
BUTT 
BUTT 

l GET A NU.I. 

SEND AN ASCII MESSAGE N C~NSSI.E UNTil. 
UNTil. A BINARY liNE IS FBU'lD· 

CH,Ll 15 MEM~RY PliJlNTE'R· 
l 
SDIDM1 H0 V 

CALl. 
INX 
0RA 
JNZ 
RET 

PuM 
BUTT 
K 
A 
SEN ll1 

HAKE AN lAPS TAPE 
l 
HAK£1 
l 

NEVBL1 

NE1J21 

NE\131 

NEW 51 
NEW41 

NEXTD1 

PDATAI 

I. XI 
!.XI 
SKI.D 
SKI.D 
CALl. 
XCKG 
CAl. I. 
X CKG 
CALl. 
CAl. I. 
HSV 
SUB 
M0V 
SBB 
JC 
MVI 
CAl. I. 
XRA 
STA 
MSV 
M0V 
PUSH 
PUSH 
I. XI 
M0V 
INR 
DAA 
Mav 
JC 
I. XI 
HVI 
M0V 
0RA 
JZ 
CPI 
JC 
CAl. I. 
JMP 
CAl. I. 
DCX 
DCR 
JNZ 
P0P 
PIIP 
MVI 
CAl. I. 
M0V 
INX 
CPI 
JZ 
CPI 
JNC 
PUSH 
MVI 
CAI.I. 
PIIP 
IIRI 
CAl. I. 
I.DA 
INR 
DAA 
STA 
JMP 

END 0 F BI.SCK 

ENOBL1 MVl 
CAl. I. 
HSV 
CHA 
CALL. 
HSV 
CMA 
INR 
CAl. I. 
JMP 

}1, 0 
H,o8888H 
BI.IICK 
BI.K2 
READKI. 

READKI. 

Gil 
I.EADR 
PuE 
I. 
PuD 
K 
l.!li.K 
Pu S0H 
PBYTE 
A 
BI.KI. 
B•A 
c. A 
K 
D 

H.- Bl..K.tli 
o. 4 
PuM 
A 
NE\14 
15 
NEWS 
P\1'12 
NEW.ta 
PNKEXI 
H 
D 
NEW3 
D 
H 
Pu STX 
PBYTE 
A.M 
K 
CR 
EN DB!. 

PDATA 
PSW 
Pu IJI..E 
PBYTE 
PSW 
S40 
PBYTE 
BLKL 
A 

BI.KI. 
NEXTD 

PuETX 
PBYTE 

"'e 
PSUM 
PuC 

A 
PSUI 
NEW151. 

l FETCH BYTE 
l PRINT IT 
I INCREMENT PUNTER 
I ZERS AT END 
lKEEP GBING 

JZERS BI.SCK Nt.t<BER 

I START ADDRESS 

l STIIP ADDRESS 

l CARll! AGE RETURN? 
l PU'ICK I. EADER 
JNEW BI.BCK 
l KIIW FAR TS END? 

J DBNE 

I PU'4CK S0K 
l GET A ZER0 
l Z ERS 81.11 CK I. EN GTK 
lZERS THE 
; CHECKSUl'1 

l 81.0 CK NUMBER 
l GET !li.SCK NUMBER 
JINCREMENT IT 
l CSN VERT T9 DECIMAl. 
l PUT IT BACK 
l CSNTINUE IF CARRY 
JKI GH END 0f BI.0CK I 
14 BYTES 

l SKIP I.EADlN G Z ER0 S 

li.EFT HALF IS ZERS 
l P\!'4 CK 81.0 CK N lJ'!BER 

l DECREMENT CBUNT 

l PU'ICH STX 
l GET DATA BYTE 
I INCREMENT PUNTER 

l CARR RET ENDS BI.0CK 

l Nil T CIIN TRSI. CHAR 

I INDICATE C0NTRill. CHAR 

; C0NVERT C0NTR01.. CHAR 
J Ptf.ICH DATA 

I INCREMENT BI.SCK C0UNT 
; CBN VERT T9 DECIMAL 
J SAVE NEll 81.11 CK C0 UNT 
; NEXT BL0CK 

l PUNCH ETX 
l CKECKSt.t< <HI G KAI.fl 
l CSMPI.EMENT IT 
J PUNCH 2 HIGH CHAR 
l CHECKSUM (1.0W KAI.fl 
J CSHPI.EMENT IT 
I FIIRM TWlilS ClilMPI.EI.ENT 
l PU'ICK 2 I.IIW CHAR 
l START NEXT 151.0 CK 

END 0 f fli.E. PUNCH EaT 
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82DC 
B2DE 
B2EI 
82E4 

B2E7 
B2EB 
82E9 
82EA 
B2EB 
B2EC 
82EE 
B2f0 
82F3 
82F~ 

82f6 
82f"B 

B2fB 
82FC 
82f"E 
8301 
8302 
B30 5 

B306 
8307 
8308 
8309 
830A 
8308 
830E 

830F 
8311 
8313 
8314 
8316 

3E 0~ 
CD 2183 
CD fBB2 
C3 0080 

f5 
IF 
If 
If 
I f 
E6 Of 
F6 ~0 
CD 2183 
fl 
E6 Of 
f6 ~0 

C3 2183 

AF 
06 48 
CD 2183 
OS 
C2 FES2 
C9 

F5 
IF 
l F 
l F 
IF 
CD OF83 
Fl 

E6 OF 
C6 90 
27 
CE 40 
27 

FS 
B I 
4F 
7B 

l.BJ..K1 MVI 
CAl. I. 

PTRA1.1 CAI.l. 
JMP 

J 
J PUNCH CHECKStJ'l 
J 
PSUM1 PUSH 

RAR 
RAR 
RAR 
RAR 
AN I 
SRI 
CAI.l. 
PllP 
AN I 
0RI 
JMP 

J PUNCH A LEADER 
J 
I..EADR I XRA 

MVI 
NL.ORI CAL.L. 

OCR 
J NZ 
RET 

A. EaT 
PllUT 
LEADR 
START 

PSW 

sof 
S40 
Pll UT 
PSW 
SOF 
S40 
Pll UT 

A 
a, 12 
Pll UT 
8 
Nl.DR 

JPUNCH TRAILER 

JSTRIP UPPER~ BITS 
J CSN VERT Ta A I. ETTR 
J PLOICH UPPER HAI.F 

JSTRIP UPPER BITS 
J C0NVERT 

J GET A NUI.l. 
JNUMBER 0F NUI.l.S 

PUNCH TW HEX CHARACTERS FRIIM A BINARY 8YTE 
J 
P~2a PUSH 

RAR 
RAR 
RAR 
RAR 

PSW 

CAI.l. PNHEXI J PUNCH UPPER HAI.F 
P0P PSW 

J PUNCH A HEX CHARACTER FR0M 1.0WER F0UR BITS 
J 
PNHEXII ANI 

ADI 
DAA 

SQF 
S90 

ACI S40 
DAA 

JMASK UPPER F0UR BITS 

J PUNCH A BYTE AND ADD T0 CHECKSUM 
J 
PBYTE1 PUSH PSW 

C JADD T0 CHECKStJ'l 
c. A 
A.B 

B317 
83 IS 
8319 
B31A 
B31B 
B31D 
B31E 

CE 00 
47 

ADD 
M0V 
M0V 
ACI 
l10V 
JMP 

0 J ADD CARRY T0 HIGH HAl. F 

C3 22B3 

B321 FS 
B322 DB 12 
B324 E6 02 
B326 CA 22B3 
B329 Fl 
B32A 03 13 
832C C9 

8320 0001 
B32E 00 
B32F 00 
8330 00 00 
B332 00 
8333 00 
B334 0004 
8338 00 
8339 00 00 
833B 4E 83 
B33D 20 43 4B 

45 43 48 
53 55 40 
20 45 52 
52 4F 52 
53 00 

B34E 0028 

PUNCH A BYTE 

P0UTt 
P0 UTVI 

TASK a 
EfLAGa 
L.FLAGI 
BLSCK1 
BL.K2a 
8l..K41 

Bl..Kl.a 
MPNTRI 
CPNTRI 
EMESGt 

CSUMTI 

PUSH 
I N 
ANI 
J Z 
P0P 
BUT 
RET 

DS 
DB 
DB 
DB 
DB 
DB 
DS 
DB 
DW 
DW 
·ASCIZ 

DS 

·END 

B•A 
Pll UTW 

PSW 
TSTAT 
TBMSK 
P0UTW 
PSW 
TDATA 

I I SAVE THE TASK 
0 J CHECKSUM ERRl!R C31.NT 
0 J 1.0AD FLAG 
Q, 0 J SAVE BLGCK NUMBER 
0 
0 
4 
0 J Bl.0CK LENGTH 
0 JHEM0RY P01NTER 
CSUMT J CHECK SUM TABI.E PaiNTR 
" CHECKSLt1 ERR0RS" J,Q 

40 lTABl.E 21F CHECKSU'iMED 
JREC~~D S 

SYMBOL TABLE 
A •%0007 B •10000 Bl.K l. B338 Bl.K2 B332 
Bl.K4 B333 BLaCK 8330 Bl.0CKN B05C BYTE Bl33 
BYTES BIOF c •SOOOI CDATA • DOll G CIHSK • 0001 G 
C0<1SK • 0002 G CPNTR 833B CR . OOOD G CRI. F B22F 

CSTAT • 0010 G CSll'IT 834E D •S0002 DEND so co 

DEN2 socc DEN3 BOCE DI.E . 0010 G IJHP2 B 177 

IMP3 BIBB DI'IP4 BIBA OONE B13F DtJ'IP 8 16E 
E •S0003 EFI.AG 832E il<ESG 8330 EN Dill. B2C9 
En • 0004 G ERRS R BIF5 ETX • 0003 G FOATA • 0013 G 

FIHSK • 0001 G FlXSM 8102 F0<1SK • 0002 G fSTAT • 0012 G 

Ga 822 7 H •S0004 HEX I B2lC HEX2 BlOB 

INAY2 8 liB IN BYTE B liB I. •10005 l.Bl.K B2DC 
l.EADR 82FB l.f • OOOA G I. FLAG B32F 1.8AO B033 
l.BADN 8044 {'f •S0006 HAKE 82~0 HERR Bl FD 

MSNI T • FBOO G HSVE BOAD MPNTR B339 NCHAR BOES 
NEWill. 8264 NEV2 827B NEW3 B287 NEV4 B29A 
NEWS 8297 NEXTD 82A6 Nl. DR 82FE 8lJTIU. B20B 
8UTHX B20D 0UTT BlB6 SUTW 8187 PACK2 BOB9 
PACK3 B07F PBYTE B317 ?DATA B2BB PI..INES 8159 
Pl.IN2 8 l5C PNHEX l B30f Pll UT B32l l'SUTW B322 
PSUM 82E7 PSW •10009 PTRAI. 82El PUN2 8306 
PUT IN 8122 PUT2 8125 PUT3 Bl2C RDHEX BICD 
READ 81AI READHl. BlC2 SENDI't B243 SKI Pl. BOB7 
SSH • 0001 G SP • %0008 STACK • F3AO G START BODO 
STX • 0002 G TASK 8320 TDATA • 0013 G TEXT 8098 
T0MSK • 0002 G T8UT B 19 5 T0UTW B 19 6 TSTAT • 0012 G 

X • J.OOOA y ·•oooB 
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SERVES YOU WITH: 

Di gita l Group 

IMS AI 

Per Sci 

Pi ckles & Trout 

Indu stri a l Microsystems 

Lear-Siegler 

Pol y Morphic Sys tems 

Solid State Music 

So roc 

Tarbe ll 

Mi cro Des ign 

North Star 

Okidata Technical Des ign Labs 

Vector Grap hi c 

B ITS N BYTES 
College Business Park 

679 "0" S. State College Blvd . 
Full erton, Calif. 92631 

(714) 879-8386 
HOURS: 

12-7 P.M . M-F 12-5 P.M. Sat. 

Our Represe ntative In San Diego! Jim Farthing 

(714) 421 -1041 

CIRCLE INQUIRY NO. 58 

IIIYEIITORY CONTROL 
A complete package for retail and wholesale 
businesses designed by 21st Century Enter· 
prises, Inc. 
This system keeps track of orders, sa les, returns and 
shipments as we ll as a detai led inventory. Special 
features of this program include inventory age and an 
immediate alarm for products which fall below 
minimum stocking requirements. In addition it pro
duces a sheet for physical inventory cou nting. 

A series of nine informat ive reports are generated 
by the package: 
( 1) A detail inventory report 
(2) An invento ry status report 
(3) An on order report 
(4) An order exception report 
(5) An analysis by cost 
(6) A physical inventory li st 
(7) A period to date report 
(8) A year to date report 
(9) A minimum quanity search. 

This program is designed to operate on the North 
Star Micro·Disk System. (Soon to be available on 
Mi cromations Macro Disk). 

5% Discount on North Star Horizon 
with each purchase of this system. 

NEIGHBORHOOD COMPUTER STORE 
4902 · 34th No. 20 
Lubbock, Texas 79410 
(806) 797-1468 

CIRCLE INQUIRY NO. 80 INTERFACE AGE 151 



EXPANDABLE EPROM BOARD 
16K OR 32K EPROM $49.95 W/OUT EPROM 

Allows You to Use Either 2708's For 16K of Eprom or 
27 16's For 32K of Eprom. 

KIT FEATURES: 
1. All Address lines & Data Buffered 
2. Quali ty Plated through P.C. Board Including 

Solder Mask and Silk Screen 
3. Selectable Unit States 
4. On Board Regu lat ion Provided 
5. All Sockets Provided W/Board 

WE CAN SUPPLY 450As 2708's AT $11.95 
WHEN PURCHASED WITH BOARD. 

4K LOW POWER RAM KIT 
The Whole Works- $79.95 
Full Buflered - on board regulated - reduced 
power consump tion utilizing low power 21 L02-1 
500ns RAMS - Sockets provided for all IC's. 
Qua l i ty plated through PC board . 

'Add S1 0.00 lor 
250ns RAM operauon. 

S.D. COMPUTER PRODUCTS AN EMPIRE IND. CO . 

P.O. BOX 28810E DALLAS, TEXAS 75228 

EXPANDORAM 
THE UL TtMATE RAM BOARD 

32K FOR $475.00 

32K MODEL 
8K ... . $1 51.00 
l6K . 259 .00 
24K 367. 00 
JZ K 475 .00 

THE 32K VERS ION USES THE MOS
TEK MK4115 RAM AND HAS BK 
BO UNDARI ES AND PROTECTI ON & 
UTI LI ZES DI P SWITCtlES . P. C. 
BOARD COMES WITH SOCKETS FOR 
32K OPERATION 

BU Y A SIOO CO MPATIBL E RAM 
BOARD AND UPG RA DE THE SAME 
BOARD TO A MAXIMUM OF 65K 
MEMORY IN STEPS OF EITHER BK 
OR 16K AT YOUR OPTI ON BY MERE· 
LY PURCHA SING MORE RAM CHI PS 
FROM SO COMPUTER PRODUCTS. 

64K MODEL 
16K . ....... $28 1.00 
32K ..... .. 519. 00 
48K 757.00 
64K 99S .OO 

TliE 64 K VERS ION USES TH E MOS 
T£K MK4 Jl6 RA M AND HAS 161<. 
BOUNDARIES AND PROTECTI ON & 
UTILIZES DI P SWITCHES . P. C. 
BOARD COMES WITH SOCKETS FOR 
64K OPERATI ON 

LOOK AT THE FEATURES WE HAVE BUILT INTO THE EXPANDORAMI 

• MEMORY ACCESS TIME IS 375 ns 
• MEMORY CYCLE TIME IS 500 
• POWER REQUIREMENTS ARE: 

8 VDC 400 MA DC 
18 VDC 400 MA DC 

• NO WAIT STATES REQUIRED 
• NO CYCLE STEALING NEEDED 
• ON BOARD REGULATION 
• CONTROL. DATA & ADDRESS INPUTS 

UTILIZE LOW POWER SCHOTTKY 
-18 VOC 30 MA DC DEVI CES 

• ON BOAfW INVISIBLE REFRESH • DESIGNED TO WORK WITH Z·80, 
8080, 8085, CPU's 

ADO $50.00 TO ABOVE PRICES FOR FULLY ASSEMBLED AND TESTED BOARDS 

Low Cost 
Cassette 

Interface Kit 

$19.95 

Featur ~s: Play and record K.C. Standard 2400 /1200 Hz 
ta pes. 300 Baud, TIL 1/ 0 Compat ib le, Phase lock Loop, 
Both 22 Pin Connector and 8 Pin Molu: Connector. 
Comes partia lly assembled . Osci ll ator and phne lock 
loop pre -tuned to K.C. Sta nd ard. Selector switch sends 
casse tte data or auxiliary inpiJ t data to microprocesso r. 
LED ind icates loklc I level. 

8K LOW POWER RAM 
$159.95 

FULL V ASSEMBLED AND TESTED . NOT A KIT . 
lmsa1- Altair - S· IOO Buss compatible , uses low power 
stat ic 21l02·500ns fully bullcrcd on board regulated . 
quality plated through PC board. including solder mask. 8 
pos . dip switches lor address select. 

• Add $30.00 lor 
250ns RAM operation 

Z-80 CPU BOARD KIT 
Complete Kit $139. 

NEW FROM S.D. 

''VERSAFLOPPY'' '" KIT 
THE VERSATILE FLOPPY DI SK CONTROLLER 

ONLY $149.00 

· ZBO STARTER KIT 
LEARN COMPUTERS FROM THE START! 

SIMPLE, STEP BY STEP LEARNING . CONSTRUCTION, 
PROGRAMM!f>IG, OPERATION, MEMORIES, INTER· 
FACING , COMPUTING , AND CONTROLLING WITH 
AUDIO CASSETTE INTERFACE CAPABILITIES. 
Com p lete Kit i nc ludes: Key boa rd and Disp lay; Z80 
Cen tra l Process ing Unit ; Instructions; Operat ion Man· 

CHECK THE ADVANCED FEATURES OF OUR Z-80 
CPU BOARD: Expanded set of 158 instruction s, 

. . 8080A software capabi lity, 
I '"'J operation from a single 

5VDC power supply; always 
stops on an Ml state, true 
sync generated on card (a 
rea l plus feature!) , dynamic 
refresh and NMI ava ilable, 
either 2M HZ or 4MHZ op· 

eration, quality double sided plated through PC 
board; parts plus sockets provided for all IC's. 
* Add $10. ext ra for Z-80A chip wh ich allows 
4MHZ operation . 

FEATURES: IBM 37 40 Sort Sectored Compatib le. S· I OO BUS 
Compatibl e for Z·80 or 8080. Controls up to 4 Drives (single 
or double sided). Directly contro ls th e following drives: 

I. Shugart SA400 / 450 M ini Floppy 
2. Shugart SA800 / 850 Standard Floppy. 
3. PER SCI 70 and 277. 
4. MFE 700/750. 
5. CDC 9404 /9406. 

34 Pin Connecto r fo r Mini Floppy. 50 Pin Connec tor fo r Stand· 
ard Floppy. Operate s with modified CP/ M operating system 
and C·Basic Complie r. Th e new "Versa f loppy" frorn S.D. 
Computer Products provides complete cont rol for many of 
the ava ilab le Floppy Di sk Dri ves, Bot h Mini and Fu ll Size . 
'FD177 1B-l Single Density Con troller Chip . listing s for Con· 
tro l Software are included in price . 

FO 17718·1 CHIP ALONE $39.95 

u a l; Learning Guides. •1. 
Fea tures: Powerfu l Z80 CPU with 158 instructions • 1024 
Bytes (E)(pandab le to 2048 By tes ON BOARD) o f RAM • 
2 Bi ·Directional Input / Output Ports with Handshaking 
• Kansas City Standard Audio Casse tt e Interface fo r 
Program Storage • Hexadecima l Keyboard an d Display 
• Wi rewrap a rea fo r custom ci rcui try • S- 100 Connector 
on boa rd fo r Memory and 110 E)(pa nsion • 2716!2758 
PROM Program m er • " Z· BUG" Moni t o r ROM (Including; 
Memo ry, Port and Registe r E)(amine and Change -Com· 

~o~~d~n~r~auk~~i;nt~~e~ ~~~l eu:~~pp;:o&:~li~~~;:_~i~d~~pe 
M any mo re unique features. The best compute r edu· 
cati on a l kit on th e ma rket ... the complete computer 
and educationa l package for only $199.00. (Available 
June 1978). 

0. E. M . SPECIAL INTRODUCING THE SBC-100 
(The Z-80 Based, S-100 Single Board Computer) ASK ABOUT SPECIAL O .E .M . DISCOUNTS O N THE S D . "COM PATIBLE SET ." 

SOC-100 - SINGLE SOARD COM PUTEq $ 3 49 .00 

$349.00 
VERSAFLOPPY 1'1 - FLOPPY DISK CONTROLLER $149.00 
EXPANOORAM - 32K RAM $475.00 

FEATURES: 

• No Front Pane l Needed 
• Z-80 CPU (2 or 4 MHZ) 

I K RAM 

• Programmable 8CJ'I J)1 Rate 
• Parall el InPut Pon 

Paral le l Outpu t Port 

EACH KIT IF PU RCHASED SEPARATELY TOTAL $973.00 
OR DE R ALL 3 KITS TOGETHER FOR 

$899.00 
Thi s Powerfu l Threeson:te Opera t es T ogether tO :orm A Comolete Computer for Your System. 

4 ROM / PROM Sockel s lor 4 K/ 8K of Memory • 4 Channe l Timer / Coun ter 

Z·BO 
Programming Manual 

IN DEPTH DETAIL OF 
THE Z-80 CPU 

MICRO-COMPUTER 

S. D. SALES SPECIAL 
$9.95 

• SYNCHRONOUS/ ASYNCHRONOU S Senal 1/ 0 w1 l h 
RS -232 and Cu rrent Loop Interlace and Software 

• 4 Vectored Interrupt s 

RAMS 
21L02 · SOONS 
21L02 · 250NS 
211 4 - 4K 
1101A- 256 
1103 - 1K 
MK411 5·8K 
74S 200 . 256 

8 / 11 50 
6115 95 

14 95 
81$4 00 

35 
tS.45 
3 95 

.CPU's 
Z-80 •ncludes manual 29 95 
Z-80A 1ncl udes manual 34 95 
8080A CPU 8 BIT It 95 
8008 CPU 8 B_IT 6 95 

PROMS 
1702A · ·1K • !.Sus 
2708 . 8K . 450ns 
5204 · 4K ... 

.. 3.95 or 10/35. 
... 14.95 

. . 7.95 
. 2.50 
. 9.95 

825129 - IK . ....... . 
2708U 8K signeJics 650ns 

CO.lJNTER CHIPS 
MK50J~7 6 Digit elapsed timer 8.95 
MK50250 Alarm clock .... 4.99 
MK50380 Alarm chip ......... 2.95 
MK50395 .6 digit up / dn . count. 12.95 
MK5002 4 digit counter . ..... 8.95 
MK5021 -Cal. chip sq . root ..... 2.50 

S.D. NOW HAS SORWARE FOR IT'S CUSTOMERS 

CP/ M." DISK OPERATING SYSTEM $99.95 
CP/ M is a powerfu l d1sk opera tmg system w h1ch has become an mdustry standard . It is compa t1 blc with several 
d1sk based FORTRAN and BASICS. T h1 s pack age mcludcs a C P / M d 1skelle (m1n1 o r full s12e) adap t ed for S .D .' s 
SBC -100 / VERSAFLOPPY EXPANOORAM board set . Complete documentation 1S 1nc luded . I 1: CP/M IS a r eg· 
1stered trademark of 01g1tal Research Corp .. Pacif1c Grove, C A . 

Z-80• DISK BASED ASSEMBLER $69.95 

Runs on ANY CP/M based d1sk system . A ssembles 
the o ff icial Zilog -M ostck Mnemon1cs . Conta1ns ex · 
ten s1ve set o f pseudo-cps. Ava1lable on 
ful l size d 1skette. 

VERSAFLOPPY '" CONTROL FIRMWARE .. $24 .95 

P r ovides con trol for VERSA FLOPPY and boots up 
CP/M . Th 1s runs on Z -80. 8080 or 8085 based 
computer s . Available 1n 2708 or 2758 prom . 

SO MONITOR $49.95 

Powerfu l monitor for SBC -100 s1ngle board com· 
puters. Inc ludes a ll VERSAFLOPPY con trol firm · 
wa r e .. Comes 1n 27 16 prom . Available 1n 4 ·6 w eeks . 

VERSAFLOPPY DIAGNOSTIC PROGRAM . . $24.95 

Prqv1des routmes wh1ch are help ful 1n checking out 
a d 1sk based system Ava1 lable 1n 2708 or 2758 
prom. 

* 
SUPER FLOPPY SPECIAL 

* S. D. SALES' VERSAFLOPPY S· IOO CONTROLLER BOARD PLUS 

SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 

$449.00 

MICROPROCESSOR 
CHIPS 

8212 · 1/ 0 port .. 3.50 
8214- P.I.C. . . . . . . . 12.95 
8216- Non Invert Bus ... .. 4.95 
8224- Clock Gen . . . . . ... 4.95 
8226 - Invert Bus . . . . . 3.95 
PIO for Z-80 ...... 14 .95 
CTC for Z-80 .... .... .... 14.95 
8228 Sys. Controller ...... . 8.20 
8251 Prog, comm. inlerfoct. 10.95 
8255 prog. prop. intorfoco ... 13.50 
8820 Dual Line Rocr .. ...... I. 75 
8830 Dual Line Dr. . . ... 1.75 
2513 Chor. Gen . . . . . . . . .. 7.50 
8838 Quod Bus. Rocvr. . .... 2.00 
74LSI38N- l / 8 decoder .... 99 
8T97-Hox Tri -State Buffer .... 1.25 
1488/ 1489 RS232 ......... 1.50 
TR l602B Uort .. 3.95 
TR 1863 Uort .... 8.50 
FD 1771B-l .. . 39 .95 

CMOS 
4001 19 4029 99 
4002 19 4042 69 
4011 19 4047 !.50 
4013 32 4049 35 
4016 32 4069 23 
4017 95 4071 19 
4020 97 4076 97 
4022 97 14518 1.10 
4024 75 14528 85 
4027 39 14529 85 

CALL . IN YOUR BANKAMERICARD 
Texas Residents C.ll Collect : .. NO COD's. TEXAS RESIDENTS ADD 

5%.SALES TAX. ADD 5% OF ORDER 
FOR POSTAGE & HANDLING OR· 
DERS UNDER $10. ADD 75c HAND
LING .FOREIGN ORDERS - U. S. 
FUNDS ONLY! 

~~~A)INOI~JNMAJ'J~R Cg~~~~~N.flt 
TOLL FREE WATTS LINE: 

1-800-527-3460 
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SOFTWARE SECTION SOFTWARE EVALUATION 

The Westminster XEK Assembler 
for the North Star Disk 

Reviewed by Alan R. Miller, 
Contributing Editor 

The North Star minifloppy disk is perfect for those 
who want the increased speed of a disk over magneti c 
or paper tape for program storage , but don 't need the 
300K-byte storage capacity of a full-size floppy . Th e 
price is a lot more than what you will pay for a cassette 
tape system but considerably less than for a big floppy . 
At this time, the North Star system comes with a disk 
operating system (DOS) and an extended BASIC. If you 
need an assembler, you will have to look elsewhere. 

I have integrated the MITS Software Package II 
assembler with my own system monitor and the North 
Star DOS so that I can load and save assembler source 
files on the diskettes. However, one of the biggest dis
advantages of the MITS assembler is that it does not 
produce an assembly listing, a format that combines the 
original source listing and the resulting object code on 
the same line. I then assembled the Processor Tech
nology Software Package 1 (SP 1) assembler with the 
MITS assembler. SP 1 produces an assembly listing , but 
has a lot of disadvantages. The values PSW and SP must 
be defined in each program , four-digit line numbers 
must be entered at the beginning of each line , and there 
is nci text editor or tab counter. 

The Byte Shop of Westminster, California offers an 
assembler/disassembler package for the North Star 
floppy that takes care of most of these problems. It pro
duces an assembly listing , provides an autonumber 
feature and has a tab counter . Actuall y, two separate 
packages , an assembler and a disassembler, are com
bined on a single diskette for $48. The assembler soft
ware is integrated with the North Star DOS requiring 8K 
bytes. Additional space is needed for the symbol table, 
the source program and the assembled object code. 

The XEK assembler uses the input-output routines in 
DOS that you have already written (one of the advan
tages of North Star compatible software). Some people 
do their output from the B or C register , others from the 
stack (POP PSW). Some terminal ports are addressed to 0/1 
others to 10/11 HEX. Some status flags are bits 0,1, others 
are bits 6,7 and still others are 0 and 7 (I have samples of 
all of these). And further, some status registers indicate 
ready on a logic 1 and others on a logic 0. It 's a pleasant 
change to put someone else 's diskette into your drive 
and have his program work immediately on your machine! 
That was my experience with the XEK package. 

There are two assembly language formats commonly 
used for the 8080 microprocessor. Intel 's style is free
formatted and uses colons after labels and a semicolon 
before comments. A second style, apparently made popu
lar by Processor Technology with their Software Package 
1 assembler, does not require colons after labels and in 
dicates comments with an asterisk. The SP 1 assembler, 
however, is not free-formatted , and so all fields must be 
accounted for. This means that a period or other free 
character must be placed in the operand field if a com
ment is needed for instructions that don't have oper
ands (such as DAA and SMA). The XEK assembler is com
patible with both the Intel and PTCo formats in that col
ons after labels are optional (although they sometimes 
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don 't print on the assembly listing), and either a semi
colon or an asterisk can be used to indicate the start of 
a comment. The fi xed format , though , means that the 
operand field must be indicated if a comment is needed . 

Source programs are stored in the same format used 
by the SP 1 assembler: a byte giving the distance to the 
next line, a 4-digit ASCII line number, the text and a car
riage return . Most other assemblers do not put into the 
buffer a byte indicating the distance to the next line . The 
MITS package stores orily the text, tab characters and a 
carriage return (no line feed or line number). If you are 
now using the PTCo SP 1, you can give your existing 
source programs directly to XEK. If you have been using 
another assembler, you may have a problem getting 
your old source programs into the new assembler. I 
wrote a program to convert MITS source files in one part 
of memory to XEK format in another part of memory. 

The XEK monitor/assembler package provides 30 
commands , using the ietters A-Z and the symbols : + ? 
and @ . These allow the user to do such things as 
display memory locations in HEX, move a block of mem
ory to another location , change memory locations, load 
and save programs on magnetic tapes and , of course, 
load and save named files on the North Star disk. The 
assembler commands are similar to those of the PTCo 
SP 1, except that the latter uses four-character com
mands. In fact , much of the XEK assembler code is iden
tical to SP 1, except that the inefficient original code 
has been cleaned up. For example, there were a lot of 
places where a CALL was followed by a RET. These have 
been replaced by a J M P. 

You can create an assembler source file by giving the 
F command, the file name and its starting address. Then , 
merely press the space bar at the beginning of each line 
and the next line number appears like magic . The auto
number increment can be changed with the S command . 
The label , if any, is typed and the space bar is pressed 
again . This time the cursor moves over to the next field 
(eight columns). The single space that was entered from 
the keyboard is actually placed into the source file . But 
when the file is listed with the P command , each space 
is interpreted as a tab character. The proper number of 
spaces is then output so that all the fields will line up . 
Of course, a space used as a literal , embedded in the 
quotes, will not be interpreted as a tab. There is also an 
L command to display the file as actually entered . 

Two of the biggest problems with the PTCo SP 1 are 
also present in XEK assembler! No text editor, and the 
lack of an ASCII pseudo op. In the XEK assembler, the 
DB (define byte) and OW (define word) directives only 
allow a single argument . If you want to include a 
20-character error message in your source program , you 
have to enter it as 20 DB statements or 10 OW state
ments (in the latter case, the characters are entered two 
to a line but in reverse order). Most assemblers have 
solved this problem either by having an ASCII directive 
or by allowing multiple arguments to the DB statement. 

An even bigger problem is the lack of a full text editor. 
XEK does have a character-oriented editor as in BASIC. 
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Presenting a growing line of 

professional quality S-lOO 
IMSAI/ALTAIR 

COMPATIBLE 

[lli[L£~~ 
BOARDS 

8K BLANK RAM BOARD 1or21021vpememarv. $25.00 
-with MEMORY PROTECT/ UNPROTECT and SE LECTAB LE WAIT STATES 

Z-80 CPU BOARD $35.00 
- wilh PROVISIONS lor ONBOARO 2708 and POWER ON JUMP 

PROTOBOARD $25.00 

(NEW) 2708/16 EPROM BOARD $25.00 
-accepts up to 16K ol2708's or 32K ol 2716 's. 

All BOARDS FEATURE : 

FULL BUFFERING on ALL DATA and ADDRESS LINES 1 

SOLDER MASKS and SILK SCREEN 1 

DIP SWITCH ADDRESSING 1 

GOLD EDGE CONNECTORS 
PLATED THROUGH HOLES 

1excep1 for PROTOBO AR O 

WATCH FOR OUR 16/64K DYNAMIC RAM BOARD AND 
ADDITIONAL BOARDS TO BE ANNOUNCED FORTHWITH. 

I MSAI 8080 Kit 
-with 22 Slot M .B. $560.00 

PlUS 510.00 SHIPPING 

Z-80 CP,U CHIP ................ $22.00 
Z-80A CPU CHIP .••••••••••••• $25.00 

2708 CHIP 450 ns •••.••• $12.00 
PLEASE ADO $2. 00 SHIPPING PER OROER . 

ITM(o oUOIO PO BOX 91 
ITHACA, N.Y. 14850 

PLEASE CALL (607) 273-3271 
TO ORDER OR OBTAIN TECHNICAL ASSISTANCE. 

OEM and quantity discounts available 
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If an error is noticed when it is typed, the back-arrow key 
can be pressed to delete it. But after a carriage return 
has been entered , the entire line must be typed over if it 
is incorrect. If another mistake is made, the line must be 
typed again, etc. Unless you are very good at typing , it 
may take a lot of effort to get all the errors out of your 
source program. 

Fortunately, there is a solution to this problem . I have 
written a full text editor for the PTCo SP 1 which will ap
pear soon in INTERFACE AGE. The article will give all 
the patch points needed for both assemblers . Since the 
code at all of the patch points in the SP 1 assembler is 
identical to that in the XEK assembler, my editor can be 
used with either. The only problem is that all of the let
ters A-Z have been used in the XEK program. But since' 
there are two tape load commands and two tape save 
commands, I used one of these for the command to 
branch to my text editor. Si nee the source is avai I able 
for the SP 1 assembler, I have incorporated both a tab 
counter and the text editor into my package. But since I 
don 't have access to the XEK source, I couldn't incor
porate it directly into the XEK package. In this case, the 
editor is assembled to run at a separate location, and so 
has to be separately loaded. I was surprised to find how 
relatively small a full text editor is (300 bytes in this 
case) , and , therefore, am puzzled as to why more pack
ages don 't incorporate them. 

If you haven 't gotten around to writing your own sys
tem monitor, the combination of features between the 
North Star DOS and XEK packages gives you almost all 
the features you need to reassemble the programs ap
pearing in INTERFACE AGE, or to write your own pro
grams for submission to INTERFACE AGE. D 

If You Don't Mind PAYII\I A LITTLE LESS 
. for the BEST 

Compare Our Prices 
For instance, you can buy the CROMEMCO Z-2 Computer System, right off our shelf, for less 

than you'd expect to pay. And we'll provide you with compatible peripherals and software for 
equally attractive prices. _.... ~ 

PERIPHERALS 
• Centronics 700 Series Printers 
• Hazeltine Terminals 
• Soroc CRTs 

HOW CAN WE DO IT? 

SOFTWARE 
• North Star Disk Basic 
• Business Packages 

LITERATURE 
• 5% discount on all books 

and magazines. 

We can make a deal for you on a computer system because we keep our overhead costs down. 
CALL OR WRITE FOR PRICES 

Convenient -ro 
Q) 

cr: 

674 El Camino Real 
El Camino Plaza 

Tustin, CA 92680 

(714) 731-1686 
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Orange County Location 
HOURS 

Monday-Thursday 
Friday 
Saturday 

11 - 7 
11 - 8 
10 -6 
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I 
'0 
Q) 

cr: 

Laguna 

Santa Ana Fwy, - 5 
I I 
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Insert To Stop TV Display 
By John Musgrove 

Many of the iterative computational programs that are available, including Loan 
Payment and Compound Interest , were written to output to a printer rather than to a 
monitor. For the user having only a monitor, the output moved off the monitor as fast 
as new lines were entered. Th e problem is one of more lines of output than are 
available on the monitor. While "CONTROL C" can interrupt the operation of the pro
gram , a method of programming the interruption into the printout would be 
preferable. 

The following procedure describes how a program interrupt was inserted into 
several iterative programs purchased from Digital Group Software Systems. The 
same procedure can be used for other iterative printouts as well. Because the Digital 
Group monitor displays only sixteen lines , this procedure displays pages of twelve 
lines each . The number of lines in a page could be altered by the user to fit his own 
monitor. 

Starting with the initial iteration: 
100 FOR J = 1 TOM M greater than 12 
110 PRINT X(J) 
120 NEXT J 

one must establish the number of "pages " to be printed and therefore how many 
times to iterate the interrupt. The following eleven statements substitute for the 
above three and perform the desired function: 

100 K = M/12 
101 K = INT(K) + 1 
102 FOR L = 1 TO K 
103 K1 = (L-1)*(12) + 
104 K2 = L* 12 
105 FOR J = K1 TO K2 
110 PRINT X(J) 
111 IF J = M THEN 121 
112 NEXT J 
113 INPUT" TO CONTINUE HIT THE RETURN 

KEY" ,B$ 

120 NEXT L 

Where: K = The number of pages , who le or fractional 
K1 = The lower limit of J for page L 
K2 = Th e upper limit of J tor page L 
L = The page number being printed at any time 
M 5 The total number of iterations desired 
12 = The number of lines on a page 

A description o f th e program steps is as follows: 
100 and 101 Establish the number of pages 
102 Open a loop tor printing pages 
103 and 104 Set the intermediate limits tor J 
105 Open a loop for printing J 

110 
111 
112 
113 

120 

Print the desired functions of J 
Check for J = M to exit the loop 
Close the loop tor printing J 
Interrupt the printout and give 
instructions tor continuation 
Close the loop tor printing pages 

The insertion of this procedure in iterative display programs will allow the user 
without hardcopy printout to see all the printout as it is displayed and not just the 
last few lines. Care should be taken to assure that none of the variables introduced 
in this procedure are already used in the host program. Redefinition of the variables 
can eliminate such a problem and not alter the effect of the procedure. !.' 
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DEBBI A User Report 
By Dr. Jerald L. Ripley 

DEBBI™ (Disk Extended BASIC By iCOM), is like the 
name implies - a disk oriented operating system, and 
16K BASIC interpreter. DEBBI sells for approximately 
$125, and is available from most computer stores. 

SOME FLAWS 
After obtaining it, I found two major problems in DEBBI 

-the first of wh ich , in my opinion , made it unfit for use. 
Consequently, I have altered DEBBI to eliminate this 
flaw, and would like to pass the modification along to 
fellow users. 

DEBBI has the capability of saving and loading pro
grams on floppy disk. To save a program , type in 
"DSAVE", the program will be placed in a disk file 
previously defined when the interpreter was initially 
loaded. To load a program, type in "DLOAD", and the 
program will be placed into memory from a file previous
ly defined when the interpreter was loaded. 

The major problem with DEBBI is the program will 
load only as fast as it can be printed on the console 
terminal. There is no way, in the original software, to 
prevent this printout . Thus, to load a large BASIC pro
gram, which should take five seconds, as long as 15 
minutes can be spent for the load to take place. 

CORRECTING THE PROBLEM 
The procedure to correct this problem is shown in 

Program 1, using the ed it command in FDOS-111. This 
correction will allow your program to load without the 
printout , and will ring the bell on the terminal when 
loading is completed . (The assumption is made that 
DEBBI exists on the System Disk on drive #0.) The pro
cedure I use to illustrate thi s method is to give the com 
puter printout of the actual computer transactions 
necessary to implement these changes. Output from the 
computer is underlined , and comments to the far right 
were printed by using the " local " button on the terminal. 
Note: Line 0020, the " D301 " may need to be changed, 
depending on the 110 configuration . 

The second major problem with DEBBI, which I would 
not attempt to correct without the source listing, is the 
problem of program segmentation. Segmenting is a pro
cedure which is used when a program too large for the 
computer is being used . The program is broken into 
several smaller segments , and called when needed. 

Segmenting makes it possible to load the first seg
ment into the computer, and execute it . The program 
will run until it approaches the end. At the end point all 
pertinent variables are saved on disk, and the second 
segment of the program is called and executed. The sec
ond program segment begins by retrieving all variables 
from disk, then continuing on, (possibly calling a third 
segment), and so on. For example, the following BASIC 
prog ram, written in BASIC ETC™: 

10 Input X,Y 
20 Let Z= Y*Y 
30 Print X,Y,Z 
40 End 

could be segmented into two parts , as shown : 
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5 Open FLO,out ,0,100 
10 Input X,Y 
20 Let Z= X* Y 
30 Put FLO,X,Y,Z 
40 Close FLO 
50 LOAD 0,500,R 

open data file at sector 100 

Save values of X,Y,Z on disk 

load prog ram segment at 
sector 500 & run= R 

Second segment stored at sector 500: 

10 Open FLO,IN ,0,100 open data file at sector 100 
20 Get FLO,X, Y,Z get data generated by 

previous program segment 
30 Print X,Y,Z 
40 CLOSE FLO 
50 End 

DEBBI , however, does not have the capability of pro
gram segmentation . In order to run a program , it must fit 
completely into the available computer memory (DEBBI 
itself, takes 16K). 

SOME OTHER PROBLEMS 
There are a few minor problems which bear mention

ing, and hopefully will be corrected in the next version 
of DEBBI. For example, if data is being written to a file 
on disk, DEBBI writes the information to the first file it 
finds in the directory which has the proper name. In 
FDOS-11, this would have been acceptable, since it was 
impossible to have two files with the same name. How
ever, in FDOS-111 , it is possible to delete files without 
packing the disk. Thi s allows files to have the same 
name showing in the directory, with all but one having 
an attribute indicating they are deleted files . Therefore, 
data may be written to a deleted file , and unless th is is 
realized , the data may be destroyed the next time the 
disk is packed (eliminate deleted files) . 

Another minor flaw is that DEBBI does not dynamically 
allocate disk space for data files . The user must guess 
at how large a file must be to hold the data. However, if 
the estimate is smaller than the size of the file, that is 
the file is too small to hold the data, then the program 
will blow. 

SUMMARY 
Aside from these flaws , which are expected from any 

new introduction of a BASIC interpreter, my opinion is 
that for the price, DEBBI is an excellent BASIC. I do not 
know for sure that the rumor concerning DEBBI being a 
Mits BASIC is true, but I can say that I have successfully 
implemented a randomly selected 7K basic program 
written in Mits 4.0 BASIC without any alteration , (no disk 
110 was present in this program). D 

ABOUT THE AUTHOR 
Dr. Jerald L. Ripley received his Ph.D. in 1972 from the 

University of Oklahoma in Information and Computing 
Science. Since then he has been employed by Stephen 
F. Austin State University, in Nacogdoches, Texas, 
where he teaches courses in microprocessing and soft
ware development. He is also a consultant for a firm 
marketing small business systems and custom software. 
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PROGRAM 
LISTING 

JCOf! FDOS- III ALT AI R/I MSA I VER . 1. 0 

!E DIT oDEB Bi oNEWD B 

ICO M TE XT EDITOR VER 1 . 
@A $$ 

@A$$ 
iiA H 
@A$$ 
@I : lOOOOOOOE 5 219COF3600 23360023 3 6 00E1C 39F2AEA 
T 1000 1000FE1 BC 2 2BO OF5E521 9COF 36 CD2336 4F2369 
: 1000200036 09 3E07D 3 0 1 E1F1 FE OFCOC 3 9A OF00006 D 
$$ 
@5 : 10092$$ 
@CC39 FC1$C 3 0060 $ $ 
ii ·- lL$$ 
@J LH 
ih H$ 
; 10092COOF52FC3722FC3B D2FC3712BC344 2 BC30060 
(' 1L$$ 
@C3C 00 2A$3CO OO O$$ 
@C2 AO C$ 2A36$ $ 
@-- l L$$ 
@n .u 
@1 T$ $ 
T 1 0093COO OOC 3BE2 E< C3 77 2 BC 3 65;'AC3()_Q~()(;:3 [12 2A36 
@2 00 F'$$ 
@AU 
iiAH 
liA$ $ 
@AU 
@200F'$$ 
@A $$ 
@A U 
i!An 
@A$$ 
@s : 1 OO F9FU 
@CFEOFCO$C31 0 00$ $ 
@CCC 3F$CC39$$ 
@- lL $$ 
@JL U 
ih r u 
1100F9FOOC1F1 C9C D5209E67FC310003A6C05 B7CC39 
!£ E$$ ------ -- ---

LOA D 200 LINE S IN TO EDI TOR BUFFE R 

HI T RETURN AFT ER NEXT THREE LINES 

SEAR CH FOR LI NE 092C 

CORR ECT ED LIN E *092C 
GO TO LINE 093C 

CORREC TED LIN E t 0 9 3C 
WRITE 200 LI NES FRO M BUFF ER TO NE WDB 

SEARC H FOR LIN E OF9 F 

CORRE CT ED LI NE * OF9F 

2522 BUT LER ST . • DALLAS. TE XAS 75235 • 214-630-4 62 1 

SPECIAL 
SALE 
$900 

ASCII SELECTRIC 
SPECIFI CATION S 
Printer Mechanism: Heavy 
duty input/output, Seri es 
745 
Wei ght: Approx imat ely 
120 lbs. 
Dimensions: 29" H x 35" W x 
33 " D 
Pri n t Speed : (14.8 c harac
t ers per second 
Plat en: 15" w ide. p in fe ed 
or fo rm f eed device opti onal 
(1 32 print pos itions) 

ASCII ELECTRONICS 

Para lie I output only - 15 
ch aracters per second 
accepts 7 bit ASCII 
pa ra llel w / strobe & prints 
on Selectric. The unit still 
works as a t ypewr iter in 
off-line mode. 

ttu~ 
[Ornputer 

room 

ASC II Se lec t r ic w it h ASC II para ll e l e lec tro n ics. 
Immediate Delivery - Shi pped from in vento ry 

Cod e Set : IBM 2741 com 
pat ible. Ke yboard ava il ab le 
in corre spondence code 

ORDERING INFORMATION : 

NOVATION 
DC3102A 

USED 
WOR KING 

S150.00 

RS232 Connec l•on 
300 Baud 

Tl 990/ 4 
Sing le Board 
16 Bit Micro 
Computer 
NEW $250 .00 

We shi p the sa me day we receive a certified check or money order. 
Texas resident s add 5% sales ta x. Please cal l if you have a question. 
Write for our CATA LOG of many ports . term inals. print ers. e tc. 

All it ems subjec t to ava ilabili ty. Your money re tu rned if we are ou t o f stock. 

SHUGA RT MINI -FLO PP Y DRI VE 

N EW PR ICE 

$325.00 Each 

Modems: $2 .00 eac h: 2 lor $4 .00 UPS 

MODE L 
SA-400 

Small l lems & Parts: $2.00/order less lhan $20.00: $4.00/order $20.00 10 $100.00: 
$6.00/order over $100.00 
Large Items & Pari s: Speci fy Fre ight or Ai r Fre•gh l Col lecl 
Fore ign Orders : Add appropria te fre ight or postage . Please specify ex actly what 
you wish by order nu mber or name or bo th . . 
We now take Mas ter Charge orders . Spec if y full nu mber. bank number and exp1ra· 
tio n date. 
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TMS 9900 
Interactive Monitor 

Part I 
By Burt Johnson 

INTRODUCTION 
DDT99 V1 .2 is an interactive assembly/disassembly 

and debugging tool created for the TMS9900 micropro
cessor. This monitor allows both interaction and tracing 
of programs in memory, and fully supports a host com
puter. It is intended in using this program, that the 
TMS9900 hardware will have the capability to stand 
alone, but will also have at least two RS232 ports- one 
to the user's terminal and one to the host computer. The 
host computer is used for mass storage of terminal con 
versation (see Command U), assembly and linking of 
large assembly or high-level language programs for 
subsequent 'downloading ' into the micro (see Command 
< Controi -T>), or as a computer in its own right (see Com
mand K or /). The host computer that is supported by 
this version of DDT99 is a CDC6400 computer operating 
under the KRONOS timeshare monitor, specifically as 
implemented at the Scientific Computer Center at Tek
troni x. This system will operate fully without being 
hooked into such a host computer, except that certain 
commands that require host response may hang up -
however, this will never occur if the host is not spec ifi
cally called for in a command (K, /, or U). From here on in 
the article, reference to KRONOS is understood to mean 
'the host computer.' 

This monitor, as supplied , has the following : 
4 commands to dump memory (Q,L,P, <Controi-P>) 
5 commands to set memory ( ' ,R,Z,< Controi -P> , 

<Controi-T>) 
4 ways to execute a program under test (G ,S,T,J) 
2 types of breakpoints (N ,I) 
2 arithmet ic and conversion command s ( = ,$) 
5 user program parameter modification commands 

(, -,;,W,O) 
2 hardware support commands (H ,< Controi-D>) 
2 paper tape support commands (< Contro l-A>, 

< Controi-P>) 
4 'other' commands (X.U.V.M) 
4 'KRONOS' mode commands (< Controi-C>, 

< Controi-U>,<Controi-T> , <AL T MODE>) 
Full mnemonic resident assembler/disassembler, and 
customizing capacity for expansion with user-defined 
commands . 

REQUIRED HARDWARE 
This software system has been developed prior to any 

standard ized hardware system being developed. The 
hardware requirements for any system desiring to use 
DDT99 V1 .2 is as follows: 

2K words of PROM addressed at $FOOO to $FFFF for 
standard commands 

1 K words of PROM with optional commands can be sup
ported at $E800 

256 words of RAM from address $E600 to $E7FF 
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Interrupt vectors must be in RAM in low memory address 
space or preloaded in ROM with correct add resses for 
current version 

A 'LOAD' button to cause DDT99 V1 .2 to vector through 
address $FFFC to Restart 

Two UARTs- one talking to a terminal and one to KRO
NOS. Both must be Intel 8251 and on low byte of data 
bus 
KRONOS UART control word address $E11 E 
KRONOS UART data word address $E01 E 
KRONOS interrupts on Level 3 
Terminal UART control word address $E11 C 
Terminal UART data word address $E01C 
Terminal interrupts on Level 2 
Paper tape is supported in parallel to the terminal 

One addressable address breakpoint latch 
LOAD address $E01 A 
Upon address match, interrupts on Level 1 
Reset address on CRU bus Address 1 
Reset via software clocking with SBO 1, SBZ 1 

CPU LINE 

STATUS I 

ADDRESS 
MATCH 
LATCH 

·I 

INTERRUPT 

STATUS 
INTERRUPT I INTERRUPT 

HOST COMPUTER 
(KRONOS) 

Figure 1. Hardware Block Diagram 

HARDWARE CONFIGURATION 
Memory Layout 

The memory layout required to use the DDT99 V1 .2 
monitor is as follows: 

$0000 to $003F interrupt vectors required by processor 
$0040 to $DFFF reserved for user program 
$EOOO to $E5FF reserved for hardware addresses 
$E600 to $E7FF reserved for DDT99 V1 .2 scratchpad 

-do not use 
$E800 to $EFFF reserved for optional commands of 

· each user 
$FOOO to $FFFF reserved for DDT99 V1 .2 PROMs with 

standard commands 
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$FFFF DDT99 STANDARD PROMS 

$FOOQ DDT99 OPTIONAL PROM 

$E800 DDT99 SCRATCHPAD RAM 

$E600 HARDWARE ADDRESS 

$EOOO 

USERS PROGRAM 

. ··~· 

$0040 

$0000 

Figure 2. 

USING INTERRUPTS 
The user program may use any interrupts except 

LOAD (which is in PROM at $FFFC and used by DDT99 
V1 .2) and Interrupt 1, which is reserved exclusively for 
the address breakpoint latch (value for DDT99 V1 .2 is 
$E604,$F6E6). Should the user program alter the inter
rupt vector at Address 4 through 7, single step, track, 
jump, and breakpoint capabilities are immediately in
capacitated. Should these instructions be attempted 
while the interrupt address is altered , the program will 
transfer to an address other than that to which it should , 
with all bets off on results and effects of user program 
in RAM. 

In addition , should the user's program alter the Inter
rupt 2 address , then the < RUBOUT> will no longer func
tion to terminate the execution of a user's program. 
However, upon successful compare of the breakpoint 
latch , the vector for the terminal will be restored . 

There is also one other exception that must be noted. 
You must not set the mask to less than 1 in any case. If 
the mask is lowered to 0, the breakpoint latch will be dis
abled , killing the breakpoint capability and hence S, J , 
and T commands . Should this occur, the interrupt will 
hit as soon as the user's program raises the mask to 1 or 
higher. As a precaution against this, whenever DDT99 
turns control over to the user's program, (via G, or at 
each step of S, T, and J) a check is made of the user's 
status. If the interrupt mask is set to zero , DDT99 forces 
it to one. This does not prevent a routine from lowering 
the mask in an instruction between the starting and 
breakpoint locations, however. 

With these considerations excepted , all interrupt 
handling is identical to a system with no DDT99 V1 .2 
monitoring in progress. 

RETURNING FROM A PROGRAM 
If a user program has an end condition that should 

transfer back to DDT99 V1.2, the user program should 
do a branch to $FOOD. This address will remain the same 
on all future versions and will issue a < CR>i< LF>, fol
lowed by the DDT99 prompt. 
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Causing A System Reset 
If the user wishes to simulate a power-up of DDT99 

V1 .2, he should do a branch to location $F004. This is 
equivalent to typing command 'X' in DDT99 V1.2. This 
does a complete reinitialize of all pertinent variables in 
DDT99 V1 .2 but does not reset the UARTs. 

COMMAND SYNTAX NOTATION 
Notation conventions used in command specifica

tions and examples throughout this article are listed 
below. 

NOTATION 
BOLDFACE 
CHARACTERS 
ORDINARY 
CHARACTERS 

$ 

<> 

< HEX> 

<ALT MODE> 

DESCRIPTION 
boldface characters must be entered 
exactly as shown 
ordinary characters (i.e ., not boldface) 
identify elements that must be replaced 
with user -selected values 
when not used in the context of a 
debugger command, the dollar sign in
dicates a he xadecimal string . 
a word or words enclosed in the sym
bol pair <> stands for an entity that 
cannot be printed directly, or which is 
otherwise representable only by a 
phrase (i .e., the symbol < CR> replaces 
the phrase 'carriage return ', and stands 
for the ASCII characters whose hexa-
decimal value is $0D). 
hexadecimal input from terminal. Any
where from 0 to 4 characters . (0 charac
ters yields value of zero). 
the character produced by the 'ALT 
mode' key on the terminal (ASCII $7D) 

< BACKSPACE> the character produced by the 'BACK-
SPACE' key of the terminal (ASCII $08), 
this is the same as a < CONTROL·H> 

<CONTROL·C> the character produced by holding the 
'CONTROL' key down while typing a 'C ' 
(causing ASCII $03). Also called 'ETX'. 

<CONTROL·D> the character produced by holding the 
'Control' key down while depressing 
the 'D ' (ASCII $4) 

<CONTROL·H> the character produced by holding the 
'Control ' key down while typing an 'H' 
(causes ASCII $08). This is the same as 
the < BACKSPACE>. 

<CONTROL·P> the character produced by holding the 
'Control ' key down while typing a 'P '. 
(ASCII $10) 

<CONTROL·R> the character produced by holding the 

<CONTROL-T> 

< CONTROL-U> 

< CR> 
< LF> 
< RUBOUT> 
MSA 

'Control ' key down while typing an 'R'. 
(ASCII $12) 
the character produced by holding the 
'Control ' key down while typing a 'T' 
(ASCII $14) 
the character produced by holding the 
'Control ' key down while typing a 'U' 
(ASCII $15) 
the carriage return (ASCII ($0D) 
the line feed (ASCII ($0A) 
the rubout character (ASCII $7F) 
starting address for memory inspec
tion or change created via , or 
generated by an instruction. It is listed 
with each instruction that uses it , 
though it need not be explicitly stated 
if previously declared or generated. 
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MEA 

UTA 

ending address for memory inspection 
or change treated the same as MSA, ex
cept that it is explicitly created by 
following a number with A; 
User Transfer .Address . Explicitly 
generated by command - or program 
generated as the result of any break
point being hit during execution of user 
program (BP following G, or single step 
via S, T, OR J) 
defines preceeding number as the 
starting address (MSA) for any subse
quent commands until redefined 
defines preceeding number to be the 
ending address (MEA) for any subse
quent commands requiring multiple ad
dresses, until redefined . 
defines the preceeding number as a 
transfer address (UTA) with which to 
transfer to the user's program . It is 
redefined upon each breakpoint inter
rupt occurrence to be the address that 
would continue execution . 

DEBUGGING MODES 
DDT99 V1 .2 does not have a 'LINE MODE'. All com

mands are in immediate mode and are executed as typed. 

COMMAND MODE 
In this mode, which is the power-up default , DDT99 

V1 .2 controls the full operation of KRONOS, memory 
110, and user program execution . The prompt character 
in this mode is a'?'. 0 through F and all keys indicated 
in command summary are valid in this mode. Any other 
key is ignored. Numeric input may be backspaced only 
up to the last non-digit command - commands cannot 
be backspaced over since they are executed immediate
ly when typed. 

ASSEMBLY MODE 
In this mode, all input is expected to be assembly 

mnemonic which is translated and input into memory at 
the specified address. Prompt for this mode is 'XXXX 
A·' where XXXX is the next address to be filled by the 
as~embly input. 'NOASM' will be printed with an invalid 
mnemonic and the same address will be reprompted . 
Improper ;rguments will sometimes (but not always) be 
caught with the same message. 

KRONOS MODE 
In this mode, the microprocessor is transparent , and 

the box appears as a dumb terminal directly tied to the 
host computer system . Only a very few commands are 
accepted in this mode (those that allow return to com
mand mode and control of a downloaded program). Error 
correction in this mode is dependent on the host com
puter program in control (scribe, edit , etc .). 

REGAINING CONTROL 
Should you type in a command that causes the sys

tem to run away, there are three methods to regain con
trol. Runaway systems may result from typing exces
sively long loops in print or trace statements, setting a 
breakpoint and then going to an area that never allows 
the breakpoint to be reached , etc . 

Stopping Execution . 
In most instances, hitting the < RUBOUT> key Will ter· 

minate the execution of the current comand and return 
to command mode. This will work with all DDT99 V1.2 
controlled operations and with the execution of any user 
program so long as Interrupt 2 has not been redefined by 
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the user. A P may be typed upon receipt of the? prompt , 
to give full status of program that was terminated . 

Next Level Attempt 
If the < RUBOUT> does not work , the next best way to 

regain control is via the INTERRUPT 1 BUTTON, if the 
system is so equipped. Note that this has the advantage 
over a panic stop in that if it is followed with aT, S, or J 
command, a trace will begin , picking up at the location 
of the program when the button was hit. This allows 
easy determination of the IOC?P that was hanging up the 
system. 

Panic Stop 
If neither of the former two approaches work, due to 

the destruction of the interrupt vectors in RAM , or the 
absence of a Interrupt 1 button in your system, the last 
resort (short of power-down) is to hit the LOAD BUTTON. 
This does a power-up sequence , reinitializing all UARTs 
and variables as required in such a condition. 

DEBUGGER INPUT CONTROL 
< CR> 

Carriage return erases all input since the last valid 
command and is equivalent to four backspaces. 

< BACKSPACE> 
< CONTROL-H> 

These characters (both are ASCII $08) will delete the 
prior character back to the last valid command. Note 
that once a command has been entered it cannot be 
deleted , except by retyping . 
RUNON CHARACTERS 

In numerical entry, only the last four numerals entered 
are kept. Thus, you may continue typing until the last 
four numbers are valid , making the error fall off the high 
end, effectively . Thus, typing 12345600100 would print 
the HEX contents of $10 words, since the 123456 would 
'fall off ' the high end . 

DEBUGGER MODE CONTROL 
Power up, or depressing of the LOAD button causes 

the DDT99 V1 .2 to come up in command mode. 

<ALT MODE> 
When in command mode, < ALT MODE> will toggle 

the user between ASM99 and command mode. When in 
KRONOS mode, <ALT MODE> will switch the user back 
to command mode. 

Thus, <AL T MODE> will switch the user from any non
command mode to command mode. 

K 
I 

Either K or I will switch the user from command mode 
to KRONOS mode. Note that there is no direct path from 
ASM99 mode to KRONOS mode. You must go through 
command mode to get between KRONOS and ASM99 
modes. Note also that the act of logging on (such as 
would occur by dialing up on a modem) automatically 
switches the user to KRONOS mode when the date is 
printed by KRONOS. If you already have KRONOS on in 
the background , typing either K or I will switch you back 
to talking to KRONOS again. 

This mode yields control to the host computer (a 
CDC6400 operating under KRONOS). The prompt char
acter in this mode depends on the program being used 
on KRONOS (edit , scribe, etc.). Only a limited subset of 
characters is acted upon by the DDT99 V1.2 program 
when in KRONOS mode. This limited set allows 
KRONOS to control a download sequence into RAM , 
and to allow either KRONOS or the user to switch back 
to DDT99 V1.2 command mode at will. 
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COMMAND MODE INSTRUCTIONS 
MEMORY OUTPUT 

MSA,KQ 

MSA,KL 

p 

< CONTROL·P> 

MSA,<HEX> 

MMMM ,RN 

MSA,MEA; 
< HEX>Z 

<CONTROL·R> 

MMMM-NG 
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Output HEX contents of K memory ad
dresses starting at MSA. All lines except 
the first are lined up with the first ad· 
dress evenly divisible by $10, and $10 
bytes per line. The first line will begin 
with the word given as MSA (note that 
an odd address will be decremented for 
MSA to create a valid word address). 
List K instructions beginning with that 
located at MSA. Note that in this mode, 
all words are listed as they would exe
cute if jumped to. (That is, the disassem
bler tries to fit the data to a valid instruc· 
tion before deciding it is data.) Words 
that are invalid opcodes are li sted as 
'WRD XXXX' , where XXXX is the HEX 
contents of the address . MSA is incre
mented to point to the next instruction 
following the list so that KL will con· 
tinue listing the next K instructions. 
Print status of user's program and all 
user registers . This is automatically 
done when a breakpoint has been hit , 
and allows the user to inspect the pro
gress at any time he wish es. This print
out also includes th e status of the 
breakpoint , i f on . 
See Paper Tape Commands 

MEMORY SET COMMANDS 

Insert hexadecimal value < HEX> in 
location MSA, and increment MSA. 
Note that once MSA is given, the user 
may type in : 
WORD1 ' WORD2 ' WORD3 ' ... with 
each word going into successive ad
dresses. 
Set user register N to MMMM 
Note that this can be strung . For exam
ple, to set registers 1 ,5, 7, and 0 to 1234, 
the following command would be used : 
1234,R1 R5R7RO 
Set memory range MSA to MEA with 
HEX value < HEX>. Note that the 
following will zero out an area of 
memory: MSA,MEA;Z 
See Paper Tape Commands 
The dash (·)character defines a transfer 
address (UTA) for DDT99 V1 .2 to use in 
executing a user program . 
Go to user program at add ress MMMM. 
Note that if no breakpoint is set , this 
command has set th e program free . 
Termination can still occur via < RUB· 
OUT> assuming that Interrupt 2 is not 
altered by the user's program. 
More commonly, a breakpoint will be 
set at some desired inspection point 
before the G command is invoked . The 
breakpoint address will be passed N 
times before stopping execution and 
printing status , thus allowing a status 
check every nth time through a loop. 
When breakpoint has been acknow
ledged, if G is typed again , the program 
will continue at the point that it was in
terrupted . Thus , if a breakpoint is set in 

MMMM-KT 

MMM-KJ 

MMMM-KS 

MMMMN 

MSA,I 

MSA,MMM= 

X 
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a loop, each G command will cause 
another turn through the loop. 
NOTE: 
TMS9900 does not recognize an inter
rupt during a BLWP or XOP instruction . 
Thus , if such an instruction is traced , 
two instructions will be executed , 
rather than the single instruction ex
pected . (The same is true for interrupts, 
including RESET and LOAD.) 

Trace K instructions . starting at 
MMMM. Each instruction will be traced, 
including all subroutine jumps. No 
problem will occur even if the user pro
gram uses some of the DDT99 V1 .2 uti I· 
ity routines. At the end of each instruc· 
tion execution , the terminal will list on 
a single line 
LAST ADD-- LAST INSTR·· REGISTER 
CHANGE 
Note that only a register that has 
changed as a result of the instruction 
wil! be printed . After K instructions 
have been traced , DDT99 V1.2 waits for 
further instructions. If a space is typed , 
it will trace one more instruction and 
again wait , ad nauseum . If a <CR> is 
typed , DDT99 V1 .2 will return to com
mand mode. Any other command will 
be executed as expected for command 
mode. 
Same as trace instruction above, except 
that all BLand BLWP instructions are 
skipped in tracing (executed but not 
traced until they return). Note that if 
several BL and BLWP instructions are 
in tandem , the entire sequence will be 
skipped due to the interrupt handling 
nature of the processor. Note also that 
if the subroutine does a non-standard 
return , DDT99 V1 .2 control will be lost 
(since the breakpoint will have been set 
to the word following the call). 
Single step K instructions starting at 
MMMM. This execution is identical to 
the T instruction , except that all 16 
registers are printed out after every in
struction. 
NO PASS. If address MMMM is reached 
during any step mode &S,T, or J) the 
trace will terminate, giving control 
back to DT99 V1 .2 command mode. This 
is useful for setting the NO PASS at the 
return point of a subroutine to trace the 
entire subroutine with an unknown 
number of steps in execution. 

MISCELLANEOUS INSTRUCTIONS 
Set interrupt to address MSA. Note 
that all interrupts must be even ad
dresses to ever occur. Thus , if an odd 
address is set here , the breakpoint is 
effectively turned off. 
HEX arithmetic . DDT99 V1.2 prints ··· 
SUM(HEX), SUM(DECIMAL), DIFF.(HEX), 
DIFF.(DECIMAL) 
Reset all flags and simulate a power up 
condition. This will set BREAKPOINT 
= NONE, KRONOS IS OFF, and NO 
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PRIOR INTERRUPT is recognized as 
having occurred . 

MMMMW Set user's Workspace pointer to MMMM. 
MMMMO Set user's status register to MMMM. 
M M M M<CONTROL·D> 

Sets delay to be given after each < LF> 
is sent to terminal. (Power up defaults 
to no delay) Some refresh terminals 
need extra null time to allow screen 
scrolling with the result of missing 
data at the start of each line if this 
delay is not available. 

SUPPLIED OPTIONAL COMMANDS 
NNNN,XXXX;KKKKM 

Walking ones memory test. Perform a 
walking ones RAM test on the address 
block from NNNN to XXXX. A loop 
delay of approximately 6 * KKKK 
microseconds between the write and 
read cycles is allowed to test refresh 
circuitry. 

nH Turn on AUTO-HARDCOPY if N<>O. 

u 

NV 

Turn off AUTO-HARDCOPY if N = 0. 
Hardcopy implemented here is 
Tektronix 4610. 
UPLOAD. This is a toggling command. 
The first time received , it will switch in
to upload mode sending HALF <CR> to 
switch terminal into half duplex. Upon 
KRONOS prompt of >, DDT99 V1 .2 will 
send NEW,A1 < CR> to open a file call
ed A 1 for text input. Upon the KRONOS 
prompt of > , DDT99 V1 .2 will send 
TEXT < CR>, placing KRONOS into an 
input text mode. Upon < LF> from 
KRONOS, DDT99 V1 .2 goes back to 
normal command mode, except that all 
information appearing on the terminal 
is now also being sent to KRONOS as a 
text string to be stored in Fi!e A1 . 

Next time the U is commanded, DDT99 
V1 .2 will terminate the KRONOS input 
mode, pack A 1, replace A 1 as a perma
nent file, return KRONOS to full 
duplex , and return to command mode. 
The user may now switch to KRONOS 
mode (Command K) if desired and type 
PRINT,F = A1 to receive a computer 
printout of the entire DDT99 V1.2 ter
minal session, including any program 
listing, memory dumps, program trac-
ing , etc . 
VERIFY TIMING. This is a toggle com
mand putting a user into (or out of) 
Verify time mode. 

If N = 0 and the user is not timing a pro
gram, a 'clock' starts at zero and all fur
ther traced instructions are timed . If 
N = 0 when in timing mode, the mode is 
terminated with the printout (in 
decimal) of the clock cycles and 
memory accesses required to execute 
to test program. 
If N<>O then either the Verify mode is 
entered without altering the previous 
contents of the clock , or (if already in 
Verify mode) the decimal count of the 

162/NTERFACE AGE 

SOFTWARE APPLICATION 

clock cycles and memory accesses are 
printed without changing the status or 
clock value. 
Only those instructions that are traced 
directly will be counted in the clocks. 
Thus, if an entire sequence is desired 
to be timed, either the S or T com
mands must be used from start to 
finish (placing the N command at the 
departure point is helpful here). If , 
however, only a mainline is wanted , the 
J command allows timing only to be af
fected by the mainline instructions. 
CAUTION: 
Note that the timing given from this in
struction is from a table, not actually 
measured by any hardware. Those in
structions that have a variable length 
have been assigned a 'normal' execu
tion time and memory access number. 
These instructions include MPY, DIV, 
and all conditional jumps. The results 
from this command are intended for 
use in trimming subroutine execution 
speeds and approximating execution 
times for external interfaces. It should 
be be relied on for absolute accuracy 
when required to exactly match exter
nal hardware, though. 

MMMM$ Converts from HEX to decimal and 
from decimal to HEX. Conversion to 
decimal assumes positive number (i .e., 
addressing numeric mode). Conversion 
to HEX assumes MMMM is valid in 
decimal and will be a bogus number if 
any digits A through F are present. 

<CONTROL-P> See Paper Tape Support 
< CONTROL-A> See Paper Tape Support 

PAPER TAPE SUPPORT COMMANDS 
Note that these are part of the supplied optional com

mand set and do not fit in the minimal 2K monitor. 
CAUTION: 

My system does not have paper tape hardware. Thus, 
these commands have only been tested via simula
tion , and may still have some bugs. 

MMMM ,NNNN;<CONTROL-P> 
(OPT) Punch binary paper tape of 
memory contents from address MMMM 
and NNNN . Both addresses will be 
truncated to even word boundaries be
fore punching tape. One large block is 
sent with only a single checksum for 
the entire dump. The format is : 
1) Block byte count (2 bytes). Includes 
address . 
2) Starting address (2 bytes). Always 
even . 
3) (N-2) bytes of data. 
4) Longitudinal check sum (2 bytes). 
Obtained by register (starting at zero) 
XOR with each full data word . Reading 
algorithm would load byte; SLA 8; SOC 
with next byte read ; and XOR to 
checksum register. 
5) A binary 'Z' on tape to signal read 
routine that paper tape is complete. 
(• F F ,$01 ,$02,$04 ,$08 ,$10 ,$20,$40 ,$-
80,$FF) 
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6) 50 null characters form a leader and 
trailer. 

<CONTROL·R> (OPT) Read Binary Tape . Will read tape 
in format produced by < CONTROL·P>. 
Note that multiple blocks may be read , 
though , and that you are not constrained 
to one large block on read. Termination 
of the read mode is done upon reading 
a binary 'Z' on the tape , immediately 
following a checksum $FF,$01 ,$02,$04, 
$08,$10,$20, $40,$80,$FF). 

KRONOS MODE INSTRUCTIONS 
<CONTROL·T> 

<CONTROL·U> 
< NAK> 

<CONTROL·C> 
< ETX> 

Begin Downloading Procedure. This is 
sent by the KRONOS downloading rou· 
tines at the start of a line of downloaded 
code. It must be followed immediately 
with the address at which to store the 
following code, then the number of 
bytes of code in this string, followed by 
the XOR checksum for the string. The 
string of hexadecimal ASCII code is 
then sent by KRONOS, followed by '?'. 
DDF99 V1 .2 will respond with <SPACE> 
< CR> if the string was received error· 
free , or with R< CR> if there was an er· 
ror. It expects KRONOS to repeat the 
line in the latter case, though will not 
error-out if KRONOS fails to do so . 

Terminate Download . This is sent by 
the KRONOS-resident download pro· 
gram to inform DDT99 V1 .2 that the 
downloaded portion is complete. 
DDT99 V1 .2 returns to normal KRONOS 
mode after receiving this command . 

Switch from KRONOS to DDT99 V1.2 
Command Mode. This is the same as 
typing < ALT MODE> while in KRONOS 
mode, but is intended to be placed in a 
precedure file following a download for 
those who wish to automatically return to 
command mode following a download. 

ASM99 MODE INSTRUCTIONS 
MSA,<AL T MODE> 

Mnemonic 

WORD XXXX 
FCC XXX ... 

< CR> 
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This will transfer you into ASM99 mode 
if in command mode, or into command 
mode if presently in ASM99 mod e. 
Note that the ASM99 will place the next 
instruction typed into the address 
specified by MSA. 
This is a one-line assembler and will 
not accept symbolic references to 
lines . It expects the following -
Any of the standard Tl9900 instruction 
set mnemonics may be used. 
will place XXXX directly in memory. 
will place the remaining ASCII string 
UP TO < CR> in memory in ASCII form 
(backspace may be used to edit line 
here , as throughout ASM mode). A zero 
byte is automatically added to the end 
of the text string , if necessary, to 
assure a word boundary for the next in· 
struction. 
Terminates Assembly Lin e. Line will be 
interpreted and assembly code in· 

R 
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serted in RAM , with MSA incremented 
appropriately for the code assembled . 
If the code could not be interpreted, 
ASM99 will print NOASM , followed by 
reprompting for the same address. 
If a < CR> is the first non-space charac
ter input , the address counter will be 
incremented one word with no change 
in RAM , to allow passing over existing 
code. 
All register references must begin with 
an R. Only RO through RF will make 
sense. 

Delimiter Spaces and commas are delimiters . All 
superfluous spaces are ignored , as are 
many comments following the last 
valid field . 

Addresses 

Line Length 

All address references should be to the 
absolute address desired in HEX. On 
jump instructions, ASM99 will compute 
the proper offset. If the jump is not 
within the range of the instruction, 
ASM99 will print NOASM and reprompt 
for the same address. 
Max line length for any assembly line is 
16 characters. If more characters are 
typed , ASM99 will respond with 
NOASM and reprompt for the same ad· 
dress. 

OPTIONAL COMMAND 
Several instructions are included under 'Supplied Op· 

tional Commands ' and indicated at (OPT) in the com· 
mand summary. These are resident in a PROM address· 
ed at $E800 and may be included in the version of 
DDT99V1 .2 used. They may also be left out completely 
with no ill effects, other than the loss of those com· 
mands. The optional table resident in that PROM may be 
expanded or completely revised as follows: 

DDT99 V1 .2 was written with the explicit idea of ex· 
pansion and flexibility to handle different programmer 
preferences. It is therefore possible to redefine any of 
the instructions in the command set , or to add new in· 
struct ions that do not currently exist , without changing 
the standard 2K of PROMs as herein described. 

This is done by creat ing an optional command table at 
address $E804, which is checked before the standard 
DDT99 V1 .2 table is checked. If a key is struck which has 
been defined in the optional command table, DDT99 
V1 .2 wi ll do a BLWP indirect through the table as speci· 
tied . When your routine does a RTWP, you will be back 
in command mode and a prompt will be sent. 

Th e first three lines of the optional command table 
are fi xed and must be exactly as follows: 

ORG $E804 
WORD $AAAA 
WORD $5555 

Th is , in essence, says 'Hello ' to DDT99 V1 .2, telling it 
that an optional command table ex ists . The rest of the 
tab le fo llows the format shown : 

WORD 'V 
WORD WPV 
WORD EXECV 
• 
• 
• 
WORD $FFFF 

Where , in this case, Vis the terminal key you wish to 
exec ute on ; WPV is the workspace pointer you wish to 
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use to execute your program (see note below); and EX
ECV is the address of the program you have written in 
this PROM to handle the key selected. This table can 
continue indefinitely, defining as many keys as desired, 
but must terminate with WORD $FFFF. If it does not, 
DDT99 V1 .2 will search through your 'table ' until it finds 
a match for key input, or hits a $FFFF in memory. 

VARIABLES USED 
There are several variables used extensively in DDT99 

V1.2, which you will need to know about if you wish to 
write optional commands for your own use. A listing of 
DDT99 V1 .2 has all variables in the second named block. 
NOTE: 

Any persons changing DDT99 in the future - do not 
change the order of any variables in the variable defi· 
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nition block. Any new variables required should be 
appended to the end of the variable block. If this is not 
done, any 'optional command ' PROMs in existence 
will not be compatible with the new version and some 
standard commands relying on the order will not work 
properly. 

The mainstream program uses WPDDT99 as its work
space pointer. USERWP is the pointer used by user's 
program and should not be altered by any optional pro
gram. WPINT2 and WPINT3 are interrupt handler work
space pointers and are dangerous for any other use. 
WPBUG2 and WPBUG3 are both available for optional 
program use. WPHOLD is used as input buffer in ASM99 
and as register compare buffer in J, T and S command 
execution. 

Table 1 . . Variable Definition 

0000 RO 6QU 0 
0001 . R1 · EQU 1 
000:2 R2 EQU 2 
0003 R3 EQU 3 
0004 R4 EQU 4 
0005 R5 EQU 5 
0006 R6 EQU 6 
0007 R7 EQU 7 
0008 R8 EQU 8 
0009 R9 EOLi 9 
OOOA R10 EQU W 
OOOB R11 EQU 1~ 
oooc R12 EQU 12 
OOOD R13 EQU 13 
OOOE R14 EQU 14 
OOOF R15 EQU 15 

. E600 RAM EQU $E600 LQCA "T:ION OF WP RAM BLOCK 
OAOD CRILF EQLJ $0AOD. ,.ASCII CARRIAGE REl'URN-LlNE FEED 
E600 ORG RAiyl 

DATA FROM TE!ilM OR KRONOS $E600 0002 INT2DAT BSS 2 
$E602 0002 INTFLAG BSS 2 BIT#On = INT#HIT 
$E604 0020 WPDDT99 BSS 32 M:A.INLINEWP 
$E624 0020 WPINT2 BSS 32 WP FOR INT2 
$E644 0020 WPINT3 BSS 32 WPFORINT3 
$E664 0020 WPBUG2 BSS 32 SUPPORT ROUTINE WP 
$E684 0020 WPBUG3 BSS 32 LAR_GE SUPPORT ROlJJTIN.E WP 
$E6A4 0020 WPBUG4 .· BSS 32 DEbOOifi>JGWP 
$E6C4 0020 WPBUG5 BSS 32 PROM-SAVING ROUTINES 
$E6E4 0020 WPTRMNL:. BSS 32 T.ERtyliNAL 1/0 WP 
$E704 0020 USERWP BSS 32 USER'S DEFAULT REGISTER SET 
$E724 0042 WPHOLD BSS 66 rRACE REGISTER COMPAI'!E 
$E766 0002 KRONOS BSS 2 KRONOSON = 1; 0FF=0 
$E768 0002 USRWP BSS 2 l::JSER WP ON RETURN (W) 
$E76A 0002 USRPC BSS 2 USER PC ON RETURN (·) 
$E76C 0002 , WSRSil" BSS 2 USER ST ON F.lETURN (0) 
$E76E 0002 BRKPNT BSS 2 AIIJD. 1'0 BP ON. (I) 
$E770 0002 BRKPASS BSS 2 NUMBER OF TIMES TO PASS BP 
$E772 0002 EDIT1 BSS 2 NUMBER TERMINATED BY , (MSA) 
$E774 0002 EDIT2 BSS 2 NUMBER'I"ERMINATED BY ; (MEA) 
$E776 0002 TRACTYP BSS 2 0= ALL REG ; ·1 = JUMP; 1 =QUICK 
$E778 0002 TRACPRN BSS 2 SAME AS ABOVE ON PER INSTR. 
$E77A 0002 COUNT BSS 2 COMMAND QOUNT (NUM.<COMMANQ>) 
$E77C 0002 J AB ·BSS 2 CHAR POSITION ON •l.INE 
$E77E 0002 WORb1 BSS 2 .REF'ER. S'YMB. ADD!ilESS 
$E780 0002 W0RD2 i3ss 2 S:A.ME AS WORD~ 
$E782 0002 WORD3 BSS 2 SAME AS WORD1 
$E784 0002 WOR84 BSS 2 SAMEASWORD1 
$E786 0002 DLATMP BSS 2 COUNTER FOR DELAY 
$E7·88 0002 DLALOP BSS 2 INTERNAL LOOP COUN'I"ER FOR DELAY 
$E78A 0002 LINE BSS 2 LINECOUN'I"FORPAGE (H) 
$E78C 0002 DELATIM ·BSS 2 DElAY LOOP COUNT AFTER < LF> 
$E78E 0002 HA•RIDGP . BSS 2 , <>OJF ALJJ O-HA•F;!QCOPY REQUESTED 
$E790 0002 MASSMEM ,BSS 2 <>01F UPLOAEJ ON (U) 
$E792 0002 OP'I"IONS BSS 2 <>0 IF OPTIONAL TABLES EXIST 
$E794 0002 HALT ADD BSS 2 HALT ADGRESS FORSiTEPPING (N) 
$E796 0002 SPEED ·Bss 2 CYCLES FOR EXECUTION (V) 
$E798 0002 ACCESS BSS 2 MEMORY ACCES . FOR EXEC. (V) 
$E79A 0002 BUSY2 BSS 2 FLAG TO IGNORE TERM IN STrEP 

REGISTER 0 _Qii' WP 1 W ILL CO~.TAIN ANY N'UMBER INPUT IMMEDIATELY BEFORE 
'I"YPINGTF.liE COMMA'Nii:>YOU.REGOGNIZED. ' 
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LEVEL 1 

Table 2. Interrupt Handlers 

BREAKPOINT LATCH . 
Moves R13 TO USRWP ($E768) 
Moves R1 4 TO ·USRPC ($E76A) 
Moves R1 5 TO YSRST ($E76C) 
Resets Line 
Branches indirect through RO- Note that 
RO of WPDDT99 must have desired 
transfer address before INT1 is hit . 

LEVEL 2 TERMINAL 
Places ASCII character in 'INT2DAT' 
($E600) after c learing high 9 bi ts. 
Sets bit 2 of INTFLAG ($E602) 
Normal return via RTWP 

LEVEL 2 PAPER TAPE 

LEVEL 3 

Paper tape is in parallel to terminal and , 
can be di stinguished only by context . Nor
mally, paper taJ!)e interrupts will occur on
ly aft er a <CONTROL-R> command. 
KRONOS 
Same as Level 2 except Bit 3 of INTFLAG 
is set. 

SUBROUTINES 
There are several subroutines that are used in the DDT99 V1 .2 monitor that may be of occasional help for users 

of this system. 

Table 3. Subroutines 

ASCII MOV NUMBER,R2 $F568 
BL ASCII 
Convert HliX digit (rightmost 4 bits) in R2 
to ASCII for later transmission to terminal. 

BLANKS BLWP BLANKS $F52A 
Pr int 2 spaces. 

CHKWOR'D Bl:. CHKWORD $F61 E 
Word HERE 
(Used to print addres.s and contents of 
memory reference) 
If 'HERE' is zero, do mothing and return . 
If 'HERE' is non-zero, print its value in HEX, 
followed by ·= ', and the value of the mem
ory at that address (i.e. , indirect value). 

DELAY BL DELAY $F4E6 
Word WAIT 
Delay for approximately 100 • WAIT micro
seconds 

MESAG BLWP MESAG $F4FE 
FCC 'XXX' 
Even 
Word 0 
Print ASCII message following call unti l a 
full word zero is encounterec::l in string. 

MESG1 BwWP MESG1 $F516 
Word 'X 
Prints ASCII of 2 bytes following call (zero 
byte is not sent). 

PADDINS MOV INSTR,RO $F5AA 
BLWP PADDINS 
Print address RO has and also prin t the de
coded instruction at th'e address indicated 
by RO. 

PINSliRC MOV ADDiiiESS,RO $F792 
BLWP PINSTRC 
Print decoded instruc tion pointed to by 
callers RO. 

PREGSTR BLWP PREGSTR $.F858 
Print values of all registers at workspace 
pointed to by 'USRWP' ($E768). 

PRINT MOV NUMBER,RO $F5E6 
BLWP PRINT 
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Prints F.lO of calling routi ne as 4 HEX digits 
to terminal. 

PRINT1 MOV NUM'BER,RO $F606 
BLWP PRINT1 
Print rightmost HEX digit of callers F.lO. 

PRINT2 MOV NUMBER,RO $F612 
BLWP PRINT2 
Pri.nt rigmtmost .2 di!!Jits of callers R0 to 
terminal. 

PRINTD MOV NUMBER,RO $E990 
BLWP PRINTD 
Prints RQ of Gallers routine in decimal , left 
justified. (Optional PROM) 

PRINTS MOV NUMBER,R0 $F5BE 
BLWP PRINT 
Same as PRINT, except it adds 2 spaces 
after 4 digits. 

PSTATUS BLWP PSTATUS $F800 
Prints HEX values of variables USRWP 
($E768), USRPG($E76E), USRST($E76G), 
and BRKPNT if even ($E76E), labeling 
them as: 

I= XXXX PC= XX>,:X WP = XXXX ST = XXXX. 
REGNUM MOV NUMBER,RO $F5CE 

BLWP REGNUM 
Print 'RN ', with N supplied by callers RO. 

RETURN BLWP ' RETURN $F53C 
Print <CR><LF>. 

TABOVR BL TABOVR $F550 
Word TABPOS 
Tab to position 'TABPQS' by printin!iJ 
spaces. This as~;>umes that 'TAB' ($E77C) 
has current character ,position on line. 

TRMSEN l.'l L1 82,'X $F4C2 
BlWP TRMSEND 
Print right byte of callers R2, eheckinQ for 
auto-hardcopy anGl upload. 

TSD Ll R2,'X $F48G 
BL TSD 
Send right byte pf R2 to terminal. 

UNASCII MOV ASCII ,INT2DAT $F§7C 
BLWP UNASCII 
Return HEX number in INT2DAT ($E600) of 
ASCII value passed t0 routine in same 
variable. 
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FLOW CHARTS 
The following flow charts may assist those who wish 

to modi fy this program for their own use. For obvious 
reasons of space, the entire program with each of its 
subsections has not been charted here. The few examples 
chosen will show the programming approach used in 
this monitor and will aid in altering the most likely re· 
quired areas. 

TERM INAL 
INTERRUPT 

GET UART 
DATA AND 

FLAG 
·INTFLAG' 

ECHO TO 
TERMINAL 

SAVE 
CHARACTER 

IN 
' INT20AT' 

YES 

NO 

SEND 
CHARACTER 
TO KRO NOS 

RESTART 
DDT99 

Figure 3. Command Receipt Flow Chart 
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NO 

IN ITIA LIZE 

WA IT FOR 
COMMAND 

INTERRUPT 
HANDLER 
'LEVEU' 

YES 

CURRENT 
NUMBER 

' 16+ DIGIT 

SOFTWARE APPLICATION 

GET 
TRANSFER 
ADDRESS 

GO TO 
HANDLER 

Fi9ure 4. Process Commands. Flow Cihart 
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Gl!l AS1 
.0. 00 ~£55 10 

OU ... PA .. OCL[ AR .. ~~~~~~~:0 

Figure 5. Process 'Q' Command Flow Chart 
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SAVE MSA AS 
NUMBER OF 

TIMES TO 
PASS 

BREAKPOINT 

MOVE USER 
STATUS 

REGISTERS 
TO DOT99 

RET 

CLEAR 
INTERRUPT 
FLAG AND 

ENABLE 
INTERRUPTS 

TRA NSFER TO 
USER PROGRAM 

VIA RTWP 

INTERRUPT 
HANDLER 

GO TO 
CO MMAND 

RECEIPT 
ROUTINE 

NO 

SOFTWARE APPLICATION 

COUNT 
NUMBER OF 
BREAKPOINT 

HITS 

DUMP STATUS 

NO 

Figure 6. Process 'G' Comma~d Flow Chart 
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AOD610 
lAALE POINT~R 

TO POINT TO 
NEKT OPCOD£ 

PlutH 
Mri EMONIC 

FIIOM !II(ILE 
IJC HAIH 

TYI'E ~ 

TYPE I';> 
f>QINI -
!Yf'[ , 

IYPIA IHE 
A!l{)J1ESS 

61111NCI-i 
1 ~mmrcr 

lltllOUG ii 
I'OINI IO 

Sf>ECIFIC I YPF. 
t+AN!)I. ~U FOR 

VAiliOU!i 
MN EMQTIIC 
ronMAT!) 

.Figure 7. Print lnstfuction Mnemonics Flow Chart 
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Figure 9. Trace Handling Flow Chart 
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EXAMPLES 
Here is an example of the use of DDT99 V1 .2. This pro

gram generates a few (very few, I might add) pseudo
random numbers. All lines starting with'*** ' are exactly 
as they appear on the terminal screen (they were auto
matically copied to a file using the UPLOAD command, 
in fact) . The only exception is that non-printing charac
ters have been inserted in <CHAR> form to clarify ter
minal conversation. Also, some of the term inal output 
has been edited to properly fit the 8112" paper width used 
in this article, after the addition of the asterists in each 
line. 

The user has a program he has written and wants to 
input using the ASM99 portion of the DDT99 monitor. 
The program is : 

R.ANOOH NUH9E'R GENE~ATOR 

LWPI ltD SET WORI< SPAC E POIN TER 
BLWP HESlG GIVE INTR ODUC TI ON 
FCC 'THIS IS A TES T' 
EVEN ASSURE WORD BOUNDARY 
WORD 0 TE RH INATE HESSAGE 
L J RJ, 8 SE T COUNTE R FOR 8 NUHOE R:S 
LI Rl, 123 INITIALIZE GENERATOR 

LOOP HPY ru,JU SQUARE t-NHBER (UNSIGNED ) 
HOY R2 ,R11 HOVE LEAST S IGNIFIC4NT WORD TO 
BLWP PRIN Tt •• • PRINT LEA ST SIGN IFICANT DIGIT 
HOY RZ,R1 RUt. LOOP ON LEAST SIGNIFICANT WORD 
DEC Rl COUN T DIGIT S GENE RA TED 
JHE LOOP CONTINUE Till ZER O 
B OOTqq '{£TURN TO HONITOR· 

Note that two of the subroutines included in DDT99 
V1.2 are called to simplify the writing of this routine. 
Note also that the 'even ' command , while needed for the 
standard Texas Instruments assemb ler, is unnecessary 
in ASM99 (and will, in fact , not assemble). Since ASM99 
is not a symbolic assembler, absolute addresses must 
be used. From the 'subroutine' section , we find that 
'MESAG'=$F4FE, 'PRINT1'=$F606, and 'DDT99'= 
$FOOO (found under 'Returning from a Program '). Thus , 
the program is input: 

•••? lOO,<ALT HOOE> 
•••0100 A- LWPI 40 
• ·notOlt 4- BLWP FltFE 
••• Ot06 A-FCC THIS IS A TE S T 
•••o 116 A-WORD ~ 

•••011 8 A-LI RJ,'J 
•••OU C A-L I R1 ,1 2 3 
•n01 20 A-HPY ~1 ,R1 

•••01 22 A-!1011 RZ,R O 
•••01 24 A- BUijP ~606 
•••0128 A-HOV R2.R1 
•••012A A- DEC RJ 
" .. 01 2C A-JNE 12 0 
... 012E A- A FOOD 
•••0132 A-<ALT 1100E> 
•••? 

Once the program has been input, it can be listed for 
verification, if desired. Thus : 

···? 100' lll 
•••0100 LWPI 00\0 
•••otOit BLWP F~FE 
•••cue SZC9 R8, "R1 
•••otOA SZC •J)J, 2049Ui!51 
•••DtOE SZCB lt1 ZO, RC 
•••0112 SZCB RS. •R1 
•••ott&t SZCB •R~t, RO 
•••0116 WRO 0000 
•••oua LI en, oooa 
•••ouc LI cu. D1ZJ 
•••a 120 
•••0122 
•••otz~t 

•••o1ze 
•••012A 
•••o1zc 
•••Ot2E 

HPY 
MV 
BLWP 
"OY 
DEC 
JNE 
e 

Rl, Rl ... RO 
~="&DEl 

"' · Rl 
R3 
0120 
FOOD 

Note that wherever possible, a valid opcode is gener
ated with the list command (showing how the processor 
would interpret the data if it jumped to it). Imbedded 
data strings are often more c lear ly seen with the 
Memory Dump command: 
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•••? 100,1 ~0 
•••o 100 OZEO 0 OttO Olt 20 FttFE 51t&t8 1t953 201t9 5320 ._C . _A. •• THIS IS 
•••euo ~tt z o ~c.'s 5351t oooa 0201 oone 0201 0123 
••• 0120 3e ltl CD02 Olt20 f&O& C01t2 0603 16F9 Olt&O 

a TEST •••• •• ••• t 
eA_a ••• • _Aa •• • •• _c ... ., 

Here the imbedded message stands out clearly in the 
ASCII memory dump at the right . Numeric data shows 
up best in the left hand portion of the dump. Note also 
that all termina l non-printing characters are replaced by 
periods to mark their position in the ASCII interpreta
tion . (Some characters that print properly on the Tek
troni x 4010 termina l, do not do so on a CDC line printer, 
as seen above.) 

The program now appears ready to run: 

!•••• uo~""" " • """' "' u . •••? 

Obvious ly this isn 't a very random pattern . Therefore, 
a program trace is made to determine the source of the 
problem. Since the original message came out al l right , 
we don 't need to trace it. The first interrupt is therefore 
set just past the message output : 

•••? 1181 ... ., 
The program is then started: 

•••? 100-GTHI S IS A TEST 
•••I=Oll8 PC= OH C WP = OO&tO S T:CQ02 
" .. 0118 LI RJ, 0008 011C LI Rl, 012 3 
•••RO==S&tOl R1==51t01 R2 ==5%0l R3= 000 8 Rft=0815 R5==FBFF R6=2000 R7:FFFF 
• • •R& ==2 801t R9= Ff.F8 RA=OOOO RB=ftAEf RC=2 A04 R0=9FFC R:E=2800 RF=FFFC ... ., 
The message comes out again, then the interrupt is 

hit , and the comp lete user status is dumped. Informa
tion inc ludes: 
Line 1 I = breakpoint address (missing if in

active) 
PC = user program counter 
WP = user workspace pointer 

Line 2 
ST = user status 
last instruction executed 
next instruction exec uted 

Line 3 

Lines 4-5 

contents of any memory address refer
enced (absent if no references) 
contents of the user registers in cur-
rent WP 

For the first check, a quick jump (skipping subrou
tines) is used to localize the problem: 

•••?t OJ 
••• 0010 011C LI Pt. 01 23 
•••QQOF 01 2 0 HPY R1t R1 
•• •o ooE 01 22 HOV R2, RO 
•••sB- 01 24 BLWP F6 06 9 
••• ooo o 

~1= 01 23 

R: 1=0001 
RO=!tAC9 

•••Ot 26 P'!OV R2 , Pl Ol 2 A OEC RJ 
•••R0 = 4A Cq P1 =4AC9 R2 =4A C9 R:3=0 00 8 R4=0815 RS= FBFF R6=20 00 R7=FFFF 
• .. R ~=2804 R9=FEF8 RA=OOOO RB=&tAEE RC=2A0 4 R0=9FFC RE=2&00 RF=FF~='C 
•••QQOC 01 ZA DEC RJ R:J=0007 
•••oooe 01 2c JN E 0120 
•••OQOA 01 2 0 MP Y R1 . IH 
•••0009 0122 HOV R2, RO 
••• s~- 01 2 4 OLWP F 6 06 1 
••• ooo & 
•• •01 2ft HOY R2 , P1 

R1=150& 
R: G=0101 

012A DEC Rl 

R2=0101 

• • •R0=0 10 1 R:1= 0 101 R2=0101 
•••R3 =2t\O &t R9=F£Fft RA= ODOO 

R3=0007 R~t=OIHS R5=FBFF R6=2000 R7=FFFF 
RB=ftAEE RC=Z AOft RO =CJFFC RE=21101J RF=FFFC 

•••0007 012A DEC RJ 
•••000 6 01 2C JNE 01 20 
•••ooos 01 2 0 "'PY Q1, R1 
•••OOOit 01 22 HOV R: 2 , QO 
•••sq- 0124 BLW P F&G61 
•••0003 

RJ=ODOE! 

R1= ABF6 
R:D= ECA1 

•••012& HO~ ~ ? . R1 J1 21 OFC R3 

RZ=EC A1 

•••R:O=ECAl IU=ECA1 P2=ECA1 R3= 000 6 Rit=0815 RS= FBFF R:El=Z !JDC 
•••R& =2& 01t R9=F EF& RA=OOOD RB=ItAEE R:C=2 ADft R0 =9FFC R£=2800 
•••oo02 01 2 A DEC QJ ~3= 00 0 5 

•••ooo1 ot zc JNE 0120 

R7= FFFF 
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In this mode: 
Col. 1 number of instructions left to trace ac

cording to command 
Col. 2 
Co l. 3 
Remainder 

address of instruction just exec uted 
mnemonic of instruction just executed 
contents of any registers th at changed 
as a result of that instruction 

Note that SB- indicates a subroutine call th at was ex
ecuted , but not traced . A ful l status dump is always 
done after a blanked subroutine call. In thi s case, th e 
call to $F606 (PRIN T1) printed a digit , which appears 
concatonated to the instruction . 

If more complete information is wanted, a full -b lown 
single step can be used instead : 

•••?lOS 
•••aoto 
•••ot zo f1 P Y Rt , 
•••RO =E CAl 1U = OAe9 
•••R , =280 1t R9=f =~8 

•••ooor 
•••ot zz t10V qz , 
•••F 606cE&6 1t 
•••R0 =30 1t1 Rl=OA e9 
•••R &=2 8Uit R9= F ':~8 

•••oooE 
•••o tztt BLWP F6Q6 
•••RQ:FFFC Rl : FFFC 
•••R&=It290 R9= DDOO 
•••oooo 

"' R 2=3Ditl 
P l = O 000 

RO 

P2=301tl 
Rl= OOOO 

1?2=0 030 
RA =FECO 

•••F 6 0C LI RO, 0000 
•••RQ : FFFC Rl= FFFC R2=0 030 
···~o\=4290 R'9 = 0000 IU =F"ECO 
•••oooc 
•••F€,10 JMP F SFO 
•••R'O = FFFC Rl :F FFC R2=003!J 
•••R~= .. 29 0 RCJ = OOOO RA =FECO 
•••oooe 
•••F5FO MOV Rt, R2 
•••RO = FFFC Rl=FFFC RZ= O 0 1 0 
•••R 8= 1t 290 R9=0000 RA=FECO 
•••oooA 
•••F5F 2 SRC R2. e 
•••FS 68=0242 
••• RO= FFF C ~ 1 = F FFC R 2=0 0JO 
•••R 8= 4 290 RCJ= OO OO RA=FECO 
•••ooo q 

01 22 MV R2 . RO 
R3= 0085 Rlt= 0815 R5=FBFF 
RB= ItAEE RC=Z AOit R0=9FFC 

0121t BUIP F 6 \J 6 

R3=0005 R~t = 0815 RS=FBFF 
RB =ItAEE RC= Z AOit QQ:q FFC 

F6 lC LI RO, DODO 
RJ=A026 R4=91CB R5= 773 b 
RB=F5E 0 RC=884F RO=!:&S it 

f 6 10 J•P FSF O 
RJ= 40 26 R .. = 91CB Q5=7736 
R.B= F'5EO RC=6B itF Ro=::&e~ 

FSF"O MOV ~1 . ~2 
Q3=A02& Rlt=91C 9 qS=773 & 
~B=F5EO RC=684F R.O=E61!5 lo 

f5F"2 SRC R2, 0 
R3 = A026 Rlt= 1H CB ~5= 77J f:: 
~B=F 5E 0 RC=6B4f ~D=E681t 

f5Ft. Bl F56!1 

RJ= A026 R .. =9 1CB qs=773E: 
RB= F SE O ~C=RB4F RO=E68 4 

•nFSF4 Bl rsr,e F568 ANOI R2 , OO ilF' 
••• Ril=FF FC Rl =FFFC R2= 0 0 30 R3= A0 26 Rlt =9 1CB R5=7736 
•••R~=4290 RCJ=O 000 RA=FECO RB=f5E O RC=884F RO= F. 68 4 
•••ooo ~t 

•nrs &8 ANOI R2 , 00 OF F56C CI R2 , 00 OA 
•••RQ=FFF C Rl =F FFC R2= 00 J O RJ=AOZ& R4 =9 1CB qs= 77J & 
•uR 8= lt zq o R9= 0000 RA=FECO RB= F 5E O RC=884F qo=E&ett 
••• 0 0 07 
•••F5 6C CI R2, OOO A f570 Jl T F 57& 
••• RO=FFFC R1=FFFC R 2= 00JO RJ= A02b Rlt =CJ1C9 R5= 7736 
•••R8 =4 29 0 R9= 00 0 0 RA=FECO RB=FSEO RC=88 4 F RD=E684 
•••ooo & 
•••F S7 0 Jl T F5 7 6 f57 2 AI R2 , 000 7 
• •• RO=FF FC R1=FFFC P 2= 00JO RJ= A0 26 Rlt= 9 1CB R5= 77"36 
•••R8= 1t 290 R9 = 0000 PA=FfCO RB=FSEO RC=88 4 ~ ~O=E&84 
•••o oo s 
•••F 572 AI R2 , 0007 F576 AI R2 , 0030 
•••RO = FFFC Rl=FFFC R2=0030 R3=&026 R4 =9 1C O R5= 7736 
••• R6 =1t 29 0 RCJ=O 0 00 RA=F'ECO RB=F5E O RC=8B4F' RD=E681t 
•••ooor. 
•••F576 AI R2, 00 3 0 F57A 8 • RB 
• •• RQ:FFF C Rl= F FF C R2=0 0 30 RJ=A026 Rlt=91CB R5=7 736 
•••R !I=4290 R9= 0000 RA= FE CO ~B=F5EO RC=IIBitF RD=E684 
••• ooo 3 
• ·nf57A B • RB F5F 8 BLWP FltC 2 
• • •r ~C2=E&E4 
•••RO=fFFC Rl = F FFC RZ=O OJO RJ= A0 26 R4=91CB R5= 77 36 
• ••R8= 4 290 R9=0000 PA=F ECO RB= FS~O RC=!\Bt.F RO=E681t 
•••ooo 2 
•••F5F 8 BLWP F4C2 Ftt CA AHOI R2, 00 ?F 
• •• R IJ = OOOO R1 = 0088 R2= 00l0 RJ= 6845 R4=AOBA R5= 7F5 E 
•••R8=E&6 1t R9 = flq1 PA=FCEO RA=EA9E RC=AACO RO=E&b 4 
•••ooo 1 
• ••F4C A ANOI R?. . OU 7F FltCE J ~O Flt'Elt 
• ••R'l =OOOO Q 1=ooee R2= 00 30 R3=881tS Rlt =A OBA R5= 7F5E 
•••R-, = E664 R9=E1 q 1 RA =FCEO RB=EA9E RC=AACO R0 =£ 66" ... ., 

06 =2 008 R7= F ~FF 

Rf=?" DO RF= FFF C 

R6.,2Dt! 0 R7= FFFF 
R€=28 00 RF= FFFC 

R6=6C77 R7=7ElF 
Rf=F871t RF=C OilC 

I?&=&C77 R7=7EJF 
'lE~FS7a. ~F=C D DD 

R&=6C77 R7=7E3F" 
RE=F87a. Rf=C OOO 

R&=&C77 R7=7E'!F 
R~=F871t RF"=C OOO 

R&=6C7 7 R7=7 f]F 
RE = F87a. RF=C OO 0 

R6=6C77 R7=7EJF 
RE=Ft17a. Rf=C 00 0 

R6=6C77 R7=7€JF 
RE=F87a. RF=C OOO 

R6=&C77 R7=7 EJF 
RE=F8 7'- RF=C OD 0 

R&=6C77 R7=7EJF 
RE=F8 7 1t RF=C OOO 

R6=&C77 R7=7E3F 
RE=F871t RF=C 00 0 

R6=6C77 ~ 7 =7E3F 

RE=F671t RF=C OOO 

R6= &C 77 Q:7=7E3F' 
RE=F~?It RF=C OO 0 

R6=COOO 'H=F51t8 
R~=F5 28 RF=C 00 0 

R&=CO O 0 ~7=F'548 

RE=F5 1 8 RF=C OOO 

Because of the vo lume of printed output resulting 
from the full single step , it is usually rese rved for use 
after the problem has been tightly locali zed. 

If the quick trace is sufficient for data presented, but 
the subroutine calls are also desired to be traced , th e 
standard quick trace can be used instead : 

... ., 5 T 
•••o oos F4CE J EO F4E4 
•••ooo4 F4 00 Bl n 'c F lt8C=C 26 D 
•••ooo J F48C "ov E11C, ~9 E11C=E185 
• ••oo o2 F490 coc FF BI\ • .. FF B,=OOOt 
•••c o ot F494 JN~ F48C '!:E=~'='528 

The problem is detected to be in the use of the least 
sign ificant portion of the multiplicand. He therefore 
decides to edit the program. Reviewing the listing again: 

JUN E 1978 

SOFTWARE APPLICATION 

•••? 100, 11L 
•u 0100 L WP I 0040 
••• OtO lt BLWP flt'Ff 
"""01 08 SZCB qe . •q1 
••• OtO A SZC •RJ . 2 049(R5J 
•••ot OE SZCB lt120, RC 
••• o 112 szce RS . •Rt 
... 0114 SZCB •Rt., RO 
••• Ott 6 WRO 0000 
... 011 8 lt RJ. 000 8 
••• ouc LI Rt , otzJ 
•••otzo ._.PY R t , Rt 
••• 01 22 ._.OV R2 , RO 
••• ot 21t 9 LWP ~'='6 0 6 

••• Ot 28 HOV R? , IH 
•n ot 2A DEC .:l3 
•••Ot2C JN E 0 12 0 
•••o t zE e rooo ... ., 
Using ASM99, addresses 122 and 128 wi II be modified : 

•••'!' 1 22,<A LT HOOE> 
••• 01 22 A- HOV Rt, RO 
•no1Z4 A-

... 01 28 A- HOV R1, Rl 
•••01 2 A A-< Al T .-.QQE> ... ., 
Note that success ive carriage returns all owed skip

ping over the good code to easi ly reach the second 
change area. The 'MOV R1 ,R1 ' is obviously a 'NOP' and 
co uld have been replaced by a 'WORD 0' or any other 
non-operation. The changed program can be listed to 
verify the changes: 

•••? t oo, uL 
••• otoo LWPI OOftO 
••• otolt BLWP Flt~E 

... 010 8 SZCB ••• •Rt 
• •• 01 OA szc •QJ. 2 01t 9 CR5) 
•••otoE SZ CB 1t 120 ' RC 
•••ott2 SZCB R5 , • R t 
•••o 1 14 SZ CB •Ra. , ~ 0 

••• o 1 1& WR O 00011 
••• ou e li R3 , 00 QS 
•••o u c ll ~1 . 01 Z3 
•••o 12 0 MPY "' · Pi 
• ••o 1 22 "OV .,. RO 
•••o 1 24 BLWP F6 0 6 
•••o 1 2e HOV R! , R1 
•••o 1 2A OEC ~' ••• o 1 2c JNE 0 1? 0 
•n o1 ZE B FOO O ... ., 
Th e interrupt is turned off by setting to any odd va lue: 

• ••? 1 I ... ., 
And the program is rerun : 

• .. '!' 100-GTHIS IS A TE S T1 86 98E95 

Thi s set of numbers is acceptable for our purposes 
(though not a good statistical d istribution). We need to 
know how fast it executes, now. Since the routine wou ld 
generally be ca lled as a subroutine, the timing of the 
output drivers is of no interest ; therefore , the timing 
so ftware is first turned on : 

Since we want to know the time to generate the fu ll 
se t of eight numbers, a NO-PASS can be set at the 
ret urn instruct ion: 

•••., t 2 EN 
•••? 

A huge number of instructions is then requested , 
knowing that it wi ll terminate when address $12E is 
reached: 
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•••? 11&-FF~J 
•••QFFF OOOC 0003 0118 li 

R7=F5~8 P.9=E1&1 
•••QFFE 001 8 0006 011C LI 
•••QFFO OOZE OOOC 01 2 0 t1PY 
•••oFFC 003C 0010 0122 HOY 
•••sa- OlZft BLWP F&O GO 
•••OFFB 0041\ OOtlt 

R3, OOOa 
RO=E&&It 
Q:l, Ot23 

Rl, Rl 
R1, RO 

R2=00JD RJ= OOOa R6=COOO 
RE= F528 RF=C itOO 

R1=01Z3 R&=COOO 
Rl= OOOl 
RE=FS2a 

•not28 HOY Q:Z, Rt 012A DEC Rl 
•••R~=OOOO Rt:0030 R2=003'l R3=0008 Rft=AQBA R5=7F5E R6=0400 R7=F51t8 
•••R&=E&&It R9=E181 RA=FCEO 
•••QFFA 0056 0017 0121. 
•••OFF~ 0060 0018 DlZC 
•••errs oo7& ootE 0120 
•••t~FF'7 0081t 00 22 01 2~ 
•••sa- OlZit BLWP F6060 
•••OFF6 0092 00?6 
•••0128 "ttV QZ ., Pt 
•••RO=DOO O Rl=OO~O RZ =0030 
•••R8=E661t R9=E181 RA=FCEO 
•••QFFS 009E 0029 Dl ZA 
•••Offlt OOA 8 OCZA OlZC 
•••QFF3 OOBE 0030 01 21) 
•••OFF2 OtiCC 003" 0122 
•••sa- 012'- BLWP F&060 
•••OFFl OODA 0018 
•••0128 HOY RZ, Pl 
•••RO=OD09 Rt=OOJO RZ=0030 
•••R&=E66" R9=EU!l RA=~='CEO 

•••OFFO OOE6 0038 012A 
•••OFEF OOF!J OOJC 01 2C 
•••OFEE 0106 ll!Jo\2 0120 
•••OFEO 11111t OOo\6 012:! 
•••S9- 0121t BLWP F&060 
•••OFEC 0122 OO.!t.l 
•••01211 HOY R2 , IH 
•••R!t=OOOO R1=0030 RZ= IO JO 
•••Ra=E66" R9=f 181 RA=FCEO 
•••8FEB 012E Ot!.ltO 012A 
•••OFEA 013& OOitE 01 2C 
•••O~="E9 OlltE OOS!t UZtl 
•••O~="E8 015C 0058 01 2?: 
•••SB- 012!t BLWP f60&0 
•••OFE7 Ol&A OIJ5C 
•••atza "OY qz, Rt 
•••RO=OOOO R1=0030 RZ=ODlll 
•••RS=E6&1t R9=E11H RA-=FCEO 
•••oFE6 0176 005F 012A 
•••OFE5 0180 0060 01 2C 
•••OFE4 01 1Ht 0066 0120 
•••O f"E l 01A4 006A 01 22 
•••se - 0121t BLWP f6060 
•••OFEZ 01 92 00 6E 
•••Ot28 HOY Q2 , IH 
•••RO=OOOO IU=OOJO R2=0030 
•••R8=E&61t Rq=Et31 RA=FCEO 
•••OFE1 01BE 0071 01 2 A 
•••OFEO 01CS 007?. 012C 
•••oFOF tilDE Otl78 0120 
•••OFOE 01EC 007C 01 22 
•••sa- 012tt BLWP F&O&O 
•••oroo otFA oo"o 
•••Ot28 HOY RZ, Rl 
•••RO=OO OD Rl=OOJO RZ=OOJO 
•••RS=E66it RCJ=Eta1 RA=FC~ O 

•••OFOC t!ZO & 00 83 01 2l 
•••oroe 0210 ooea. 012c 
•••OFOA 0226 OOaA 01 20 
•••OF09 C23lt 008E 012 2 
•••S9- 01 2 1t BLWP F&060 
•••orca 024 2 o092 
•••Ot23 HOY R2 , Rl 
•••RO=OOOO R l=OOJO R2= 00 30 
•••R &= E6 61t R9=EliH RA=FCEO 
•••01='07 0 21t£ 0095 012A 
•••oro6 025a oo qo 012c 
•••OF05 026C 009A 012£ 
•••<eBELL>? 

RB=Elq[ RC=lACO 
DEC R3 
JNE 01 2 0 
MPY Rl, Rl 
'10V Rl, RO 

012A DEC RJ 
q_J=0007 R4=AOBA 
QB=EA9f RC=AACO 
DEC QJ 
JN E 01 20 
MPY Rt, IH 
'10V Rt, 1?0 

t112A DEC R3 
R.3=0006 R4=l011A 
RB=E l 9E RC= U.CO 
DEC ~3 
JNE 0120 
HPY Rl . Rl 
'10Y Rl, RC 

012A DEC Rl 
RJ=OOOS R~=ADBA 
RB=EAqE RC=AACD 
DEC Q3 
JHE 0120 
HPY Rt, Rl 
HOY Rl, RO 

81ZA DEC RJ 
R3=000~ Rlt= AOBl 
Q:B=EAqf RC:Ao\CD 
IJEC RJ 
JNE 01 2 0 
MPY Rl, Rl 
110Y Rt, RO 

012A DEC RJ 
RJ=OOOJ Rlt = AO BA 
RB=EAq[ RC=AACO 
DEC R3 
JNE 01 20 
HPY Rl, R l 
"tOY R1, RO 

012A DEC Q:J 
RJ=OOD2 Rlt=lOBA 
RS= E Aqf RC= lAC 0 
DEC R3 
JNE 01 20 
MPY Rt, R1 
'10V Rl, RO 

012A DEC RJ 
R3=0 001 Rlt=A OBA 
RB=EA9E RC=A ACO 
DEC RJ 
JNE 01 20 
0 FOOD 

RO=E66 lt QE=F52a R~='=CittJO 

R3= t!007 Q&=O OOO Rf=COOO 
RE=FS2'1 
IH =DOOO RF=CitDD 
RE =F5 28 

R5=7f5E R&=Oit OO R7=F 51t a 
RO=E&& It RE=F52a ~F=C~OC 
Q:J=0006 R6=D OOO RF=COOtl 

RE=~='52a 

Rl = OOOtl RF=CitO D 
R£ = 1='528 

q_5=7 F 5E R&=O itOO R7=F511t 8 
Q:O=E664 Q:F=F52a RF=C~OO 
1{3=0 00 5 P.6=0DOO QF=COOCl 

RE=F52a 
R 1= 0000 PF=C~Oa 

RE=FS2a 

Q:5=7F5E R6=01t00 R7=F51tft 
RD=E661t RE=F528 RF=Cit OO 
R.J=ODOit R&=OIIOO R.F=CIOtt 

RE=F528 
Rl=OOOO RF=C .. OO 
RE=F528 

R5=7F5f R&=OitOO R7= F51t8 
RO=E664 RE=f528 RF=Cit OD 
RJ=0003 R6=0000 RF=C OQU 

R£=F528 
Rt= ODOO RF=CltOO 
RE=F528 

R5=7 f 5E R6=01tOC R7=F51ta 
RO= E664 RE=F52 8 Rf=C ItO 'J 
QJ=OOOZ R6 =0000 RF=COOO 

RE=f"52a 
R1=0000 P.F=CI.OO 
Q:E=F528 

R5=7F5£ R6=D 400 R7=F5 1t8 
RO=E66.1t Rf.=F'52a QF=CIItOO 
Q:J= 0001 R6 = 0000 Q:F=COOCl 

RE=F528 
IU= OO!JO 11F=C400 
RE=F528 

R5=7F5E R6=D it00 R7=F51t8 
R0=£66'- RE=F528 RF=CIItOO 
QJ= OOOO R6=0 000 RF=COOO 

RE=F528 
F OOC =1 051t Rf=C OOO 

With the Verify timing software active, the fo llowing 
information is printed: 
Col. 1 #instructions yet to do 
Col. 2 #clock cycles since start (HEX) 
Col. 3 #memory accesses since start (HEX) 
Remainder same as without V for given trace (S, T 

or J) 

The elapsed time can therefore be read at any desired 
instruction. Turning off the Verify wi ll convert these to 
decimal for you: 

••• ., v 
DECIMAL CLOCK CYCLES 600 DECIMAL HEMORY ACCESSES = 100 

If interested in the number of instructions traced , sub
tract the original number requested from the last 
number. Thus: 

I :::! FH,FO S=IF04 8100 002A •• 

$2A instructions were traced, wh ich is also shown to 
be decimal 40. 

The program took $30 bytes to write. It it is desired to 
know this number in decimal, the$ command is used: 

•••., 30$HEX=48 nECI HAL. OR 0030 OECIHAL=001E HEX 
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The final user status on return can also be eas il y ex
amined: 

•••? p 
•••t=012 E PC=FOOO WP=E6E4 ST=3002 
•••OtZE B FOO!l F'OOO JHP FOAA 
•••~0=0000 IH=D030 R.2=00JO Rl=OOOO Rlt=AOSA R5=7F5E R6=COD3 R.7=F5"B 
•••Ra=E664 Q:9=El.'\ l RA=FCEIJ R.B=EA9E RC=AACO RO=Eb61t R.E=F5Za RF=C083 ... ., 
Memory testing , done via: 

•••? 100,1'000 ;M 

Leaves the last walking one pattern in RAM when ter
minated: 

... ., lOO,ItOO 
•••o1oo 1000 oaoo OltOO 0 2 00 0100 00.,0 DO ItO oo zo ............ ·-·· 
•••otto 0010 000 II\ OOOit 0002 0001 aooo ItO DO ZOOO • • • • • • • • •• • ._A. 
•••ruzo 1&00 oaco 0 400 ozoo 0100 ooao 0040 oozo ............ ·-'· 
•••OtJO 0010 coo a 0004 oooz 0001 aooo .. a oo z ooo ... . ......... _ 4. 
•••o 11to 1000 oao o 04t 00 ozo o 01GO 0080 liD ItO 0 020 ............ ·-·· 
•••01 50 0010 0008 OOOlt 01102 0001 ftOOO oltiiOD 2 000 ........... ·-·· 
•••01 60 1000 0 !100 OltOO 0 2 00 0180 Go eo GO ItO 0020 .... .. .. .... ·-·· 
•••Ot70 0010 O:JO!I OOOit ooo z 0001 aooo ItO DO z ooo ........... ·-'· .... 
Selected blocks can be set to any desired data value as: 

... ., ltiO, UE: 12JitZ ... ., lOO,ItOO 
•••0100 123lt 1 23 '- 12 31t 1231t 123 .. 123 .. 12 3 1t 123ft ........................ 
•••otto 1Z31t 1Zl4 1234 123lt 123' 1231t 1Zllt tz:.n ........................ 
•••otzo 1000 oaoo Ott DO 0200 0100 ooao GO It O oozo • • • • • • • • •• • • ._A. 
····otJo 0010 000, coo .. oooz 0001 ftOO O .ttOOO zooo .. ...... ... ·-'' 
•••o1•c 1000 0800 OltOO 0200 0100 0080 OOoltD 0 0 2 0 •• • •• • • • •• •• . _A. 
•••o t s o 0010 oooa DOD It 800 2 0001 aooo .ttOOO zooo .... , .. ..... _ .... 
•••o t &o 1000 0800 OltOO 0 200 0100 (1080 OOitO oozo ............ ·-·· 
•••o t7o 0010 0008 OOOit 0082 0001 aou lttiDO ZDOO • • • • • • • • "' •• _A • ... ., 
The session is over, so the UPLOAD gets turned off, 

too: 

•••? u 

•••EX IT TEXT HODE 
•••PACK,Al 

•••>REPLACE, At 

•••>FULL 

COMMAND SUMMARY 
< HEX>, 

< HEX>; 

< HEX>-

< HEX>' 

< HEX> = 

<ALT MODE> 

< BS> 

Set memory search pointer starting ad
dress ( MSA) to < HEX> 
Set memory search pointer ending ad
dress (MEA) to < HEX> 
Set user transfer address ( UTA ) to 
< HEX< 
Transfer to KRONOS contro l (same as K) 
(Apostrophe) insert HEX value < HEX> 
in memory location MSA and incre
ment MSA by two. 
Print sum, then difference, of MSA and 
< HEX> in both hexadecimal and 
decimal formats. 
Transfer from command mode to ASM 
mode. 
Transfer from ASM mode to command 
mode. 
Transfer from KRONOS mode to com
mand mode. 
KRONOS = = > DDT99 
DDT99 = > ASM 
ASM = = > DDT99 
De lete previous character (only works 
back to last valid command) same as 
< CONT ROL-H > 

JUN E 1978 



SOFTWARE SECTION 

<CR> Delete entire line (back to last valid 
command) 

<CONTROL-H> Delete previous character (only words 
back to last valid command). Same as 
< BS>. 

<CONTROL-P> (OPT) Punch binary paper tape from 
MSA to MEA. 

<CONTROL-A> (OPT) Read binary paper tape as punch
ed by <CONTROL-P> command. 

<CONTROL-T> Begin download sequence when in 
KRONOS mode. Automatically send by 
ECHOIT. 

<CONTROL·U> 

< HEX>$ 

< HEX>G 

< HEX> H 

< HEX> I 

< HEX>J 

K 
< HEX> L 

< HEX> M 

< HEX> N 
< HEX>O 
p 

< HEX>O 

RK 
< HEX>S 
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Terminate download sequence. Auto
matically sent by ECHOIT. 
Print HEX to decimal and decimal to 
HEX conversions. 
Transfer to UTA without changing 
breakpoint from last set. Pass break-
point < HEX> times before acknowl
edging it. 
(OPT) auto-hardcopy. 
< HEX> =O === > turn off 
< HEX><>O = = = > turn on 
Set breakpoint to < HEX> (if < HEX> is 
odd , turn off breakpoint) 
Trace < HEX> instructions (starting at 
UTA), printing only the registers that 
change with the instruction , and turn
ing off the trace through execution of 
any BL or BLWP instructions. 
Switch to KRONOS mode. Same as /. 
List by mnemonic < HEX> instructions 
starting at MSA. When done, set MSA 
pointing to next instruction after those 
listed . 
(OPT) Memory test with walking ones 
from MSA to MEA with < HEX> loop 
delay. 
NO PASS. Stop trace at address < HEX> 
Set user's status register 
Print status of user program including : 
User program counter (PC) 
User workspace pointer (WP) 
User status word (ST) 
First instruction executed in last trans

fer to user program 
Next instruction to be executed if trans-

fer requested 
All user registers 
Quick dump of < HEX> memory ad
dresses (starting at MSA) in hexadec i-
mal and ASCII formats. MSA is left un
changed. 
Set user register K to MSA. 
Single step user program for < HEX> 
steps, starting at UTA. At termination , 
set UTA to next instructoin that would 
have been executed had stepp ing con
tinued . Print every user reg ister (as we ll 
as last instruction and next instruct ion) 
after each step is executed. After 
< HEX> instructions have been ex· 
ecuted , wait for further terminal input. 
A <SPACE> will cause continuation for 
one more step (then wait again , ad in
finitum) a < CR> will cause return to 
normal command mode. 

SOFTWARE APPLICATION 

< RUBOUT> Stop execution of program and return 
to DDT99 V1 .2 command mode. This 
works for either DDT99 V1 .2 ' runaway ' 
commands or for user programs that 
have not altered interrupt 2 vectors. 

< HEX>T Single step user program in a manner 
identical to the S instruction, except 
that only the registers that changed are 
printed after each instruction. Note 
that an S or P may be typed at any time 
to get more complete status.· AT then 
has to be retyped to return to the quick 
trace mode. 

u 

< HEX> V 

UPLOAD. Toggle in/out and control 
KRONOS text communication to make 
sequence as painless as possible. 
(OPT) Verify Timing. 

< HEX>W 
X 

< HEX>Z 

< HEX> = 0 = = = > toggle in/out set
ting clock to zero and printing decimal 
value on leaving 
< HEX><>O = = = > do not change 
clock, but print decimal clock values 
Set user's Workspace pointer 
Simulate power up of DDT99 V1 .2, 
resetting all variables to default values 
except the line feed delay (it is assum
ed you are still on the same terminal) 
Set memory area from MSA to MEA in
c lusive to value < HEX> . 

Next month, Part II - Listing of the monitor soft
ware. i 
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IT'S ABOUT TIME! 
Final ly, a COMPLETE disk util ity package for the 
NORTH STAR MICRO DISK SYSTEM. A MUST for 
both BUSINESS and hobby sys tems. PKG UT1 on 
d iske tte inc ludes the following 

PACKIT - Packs & Unpacks di sk fil es 
so you ca n ge t more s torage pe r d isk' CHANG IT 
Print s. Dum ps and/or Changes da ta in di sk fi les up 
to a global level. SORTI T - A generalized so rting 
utili ty . COM PIT- File comparison utility. Wil l com· 
pare disk files sequent ia lly or by key and disp lay di f· 
le rences . Diskett e with fu ll user's 
documen tation . . . $80.00 
North Star BASIC games: ROADR ACE, EVEN WINS. 
BIORHYTHM . 3D TICTAC. and the add ic t ing SUPER· 
WUM P' PKGN1 (5gameson diskette) .... $15.00 
VDM ·GAMES (requ ires SOLOS or CUTER): Rea l time 
ROBOTS and ASTEROID' PKGV 1 (2 games on 1200 
baud CUTS tape) . . S20.00 

Micro ~ i~ii:~'N9e2~ ' y~~~.i ~~ ;'0~~~e 
Logistics N.Y. res . add applica ble sa fes tax 

TRS-80 USERS GROUP 
For peop le interes ted in the Rad io Shac k 
TRS-80. Membershi p per year is $10.00 wh ich 
incl udes 10 issues o f the newsletter. You 
may send an SASE (Size 10 please) to: 

R. GORDON LLOYD 
7554 Southgate Road, Fayattevill e, NC 28304 

LEARN MICROPROCESSOR AND 
MICROCOMPUTER BASICS. SEND 

$4.95 PER BOO K TO 

COMPUTER CONCEPTS, INC. 
P .0 . Box 641 A • Hackensack, NJ 07602 
FR EE - Order now and rece ive com pletely 

worked out 8080 assembly language pro
grams invo lvi ng: double prec ision addi ti on 
and subtrac ti on, m ul ti p l icati on and divi
s ion subrou tines, stack po inter uti liza ti on 
arrays . 

PLUS - 8080 prog ramming aids inc luding 
hexadec imal mac hi ne OP codes, mnemon
ics and instruc ti on set desc ripti on. 

SHORT CASSETTES 

PET-SIZED CASSETTES 

DATA TAPE cassettes use high energy tape 
selec ted for re liable ope ra t ion \Vith a ll 
po pular ho me and hobby compute rs. Se nd 
$ 1 fo r sam p le c.Jo. prices and infonna tion. 

Dealer inquiries invited 

MICROSETIE CO. 

777 Pa lo mar Ave., Sunnyvale, CA 94086 
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NCE/Compumart 
Dept I F I Box 8610 Ann Arbor . Ml48107 

UNEXPLAINED GLITCHES/CRASHES? 
AC Power Li ne su rges and hash cou ld be the culprit' 
Our Surge Suppressors and Hash Fill ers curb dam· 
ag ing surges and disruptive hash . Send se lf 
add ressed. stamped envelope for FREE Surge and 
Hash Cures flyer. Get to know your Supressor/Fi ller 
a t you r Dea ler or d irec t. 

S/F-KW-3 1000 watt line cord unit $20.95 
ELF/T- 10 10 amp wire- in unit $17.25 

ELECTRONIC SPECIALISTS, DEPT. IF 
171 S. Main St. , Natick, MA 01760 

D.C. METRO AREA 
TYSONS CORNER, VIRGIN IA 

COMPUTER SYSTEMS STORE 
Microcomputers & Peripherals 

for Home. School. & Small Business 
t 984 Chain Bridge R d., Mcl ean, VA. 22 t Ot 

703-821 -8333 

NEW!!! 
Shu gart Mini fl oppy SA400 ..... . . ... .. $300 

Shugart Floppy SA80011 ............. $450 

Save 10% to 50 % on 
Mini and Micro Equipment 

COMPUTERINTERFACETECHNOLOGY 
(714) 979-9920 

Broker· Distributor· Manufac ture r 

~ SOUTH FLORIDA 

~ny Computer Stores, Inc. 

e ALPHA MICRO SYSTE MS, 
MI CRO FILE, IM SAI 

• BOO KS, MAGAZINES, NEWSPA PE RS 
• FULL SERVICE 
• SOFTWA RE 
• WR ITE OR PHONE US FOR PR IC ES 

MORE THA N JUST TOYS . 

University Shopping Center 
1238A South Dixie Highway 
Coral Gables, Florida 33146 

(305) 661 -6042 

SHORTY CASSETTES 
JM C·10 Low Noise High Denisty . Shor t enough 
t o rewin d and sti ll hold m any progra ms. 
$1.50 ea. - 10 for $14.00 - Send $1.00 fo r 
complete supp ly ca talog w ith refund coupon. 

eo fWMI ASSOOATSS 

i -4 2 400 0 B ESSE M ER 
WOODLA N D H ILL S , CA. 9 1 36 7 

TRS-80 CHECK TAPE 
$3.95 

!Detec ts ROM erro rs know n to be in many 
Leve l 1 sys tems. Eva luate your machine and 
have it fixed' 

IMMEDIA TE DELI VER Y' 

CONTRACT SER VICES ASSOC IATES 
1846 W. Broadway, An aheim , CA 92804 

2708 & 2716 E-PROM PROGRAMMER 
WITH SOFTWARE 

For KIM-1, Motoro la 6800, Fai rchi ld 
F-8, RCA 1802, or Intel 8080. 
Assembled & te sted, $59.95. Ki t $49.95 

Optimal Technology, Inc. 
Blue Wood 127, Earl ysvi lle, VA 22936 

A ft er 1:00 P.M. (804) 973-5482 

KIM-1 $245 
SPECIAL - inc ludes power supply 
Immediate Del ivery 
KIM 4-part harm ony music pkg $35 
4.5 amp KL Power Supply + 5V , + 12V $34 
Wri te for list o f KIM memory and accessories 

A B Computers 
P.O. Box 104, Perkasi e, PA 1894A 

ATTENTION 
NORTH STAR USERS 

ARIAN: 8080 Op era ti ng Sys tem 
Mon ito r, Assembler, Editor, Debug ger 
Save & Load Object/Source Files to Disc 
Res ide nt and Custo m Command s 

<><>$50.00<><> 

INVESTMENT PACKAGE: Stocks, 
Bond s, etc. <><>$25.00<><> 

FAMILY PACK: Prog rams for home and 
family <><>$25.00<><> 

GAMES: Inc ludes " Starf lee t " Pl us 
many o th ers <><>$15.00<><> 

SUPERSOFT 
P.O. Box 1628, Champaign, IL 61820 

COMPUTER HOBBYISTS! 
Nationwide Classified 

Advertising Newsletter 
Buy & Sell Hardware & Software 

new/used /unique/ low-cos t 
$3.75 for 18 issues. 

Fr11 sample issue on request . 
ON_LINE Newsletter 

2~896 Sontl Cruz Hwy, Loo Gotoo, Co . IM5030 

MICROPOLIS DISK 
SOFTWARE (MOD II) 

@@ ffi"ltr / [Rv;l]~ffi"l @ ~ 
• A faot full diskette SORT / MERGE. 

II 

II II 

II II 

• 1 • 10 sort keys. Ascending and/ or descending. 
• Cost only $39.50 - includes diskette. 

CREATIVE COMPUTER APPLICATIONS 
22 18 GLEN CANYON ROAD 

ALTADENA, CA 9 1001 
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Check our prices - We wi ll not be undersold! 
POL Y-8813 1 drive-No moni tor $2500 
POLY-88 System 2 $575 
IMSAII-8080 22 Slot $575 
IMSAI PC Boards/Ki ts 15% Otl 
APPLE II 16K 15% Otl 
EXTENSYS Memory 20% Otl 

AAAA Computer How's 
1477 Barrington , Sui te 17 

W. Los Angeles , CA 90025 (213) 477·8478 

PROGRAMMING 
CONTEST! 

-WIN -

!." Pll;:t: FtOo>Pv DiS ' ., 1 ';1{ 1-' () II S. LOOO .'. ')t • 

i"llPII.[l[ : tn :.T!•~ r, DO!il' BOt.:JD OP 1.'• 00 r,·, J, 
) " 1 PPT:t t. uOIO 1 ' /JEII F .'oU 01" 1< 00 f. .'. Srt 

$ M A Y 

0 0 

W I N S U 

I E 

N Y ( 5 

Of (.0JP5[ Yl)J ~!.WE IH( S!: /SICti !UG fiND ~I LNG 5t IU..~> 
4C.QU I11£.D BY fV[RY 'tACK PROC.RAI".~ EI\ 5 1/lCE EN!AC.~ 1\JI 
DO Y()J 11/.Vf A ClJ'INHIG fiND CU:VERNf ')') lltfll RAI'Lr.S Y[)J 
WI IH t [/, CALI!ll-'l CODE CRfi(:,.,[R ~ ' PUI 1'().)1{ fl[R~U.l 

( D"',I>tJilR 10 k()RK fiROU·ID Ttl[ (LI~t ::IJLVJJ'>¥', O.P 
t,RDJOUS '.(IRD PUllLF \t l M-: td TUWI TO : 

~ • [ JPNlD YOlP SYS TEM !IV ._,!NN[r , PRill S ·e. 

For en Hy fo rm and o ff• c tal rules send a 

se ll -add ressed sramped envelope ro 

MIC RO-PUZZLES Dept. B 7858 Can taloupe Ave. 

Van Nuys. Ca li fornia 91402 

~~ 

6800 SOFTWARE 
REAL TIME CLOCK - Soft wa re + instruc tions for 
adding a REAL TIME CLOCK to yo ur computer. Fo r 
under $3. in additi onal parts. th is interru pt w ill give 
you r SWTPC 8K BASIC. or machine language pro· 
grams the to me of day $7.50 
GRAPH # 1 - Create real -time graph ics w ith ease 
from your machine language prog r.am - also 
genera tes ASCII characters' Uses the SWTPC GT-6 1 
display . . .. $5.50 
Each prog ram requires a 6800 wi th MIKBUG. o r com
patib le mon it or. Memory req uired: under 2K. Full 
source li sting and MIKBUG paper tape are inc luded. 
or add $1.00 for Kansas Cit y fo rmat casset te to eac t1 
pr1ce above. 
·we also l1ave GAMES. UTILI TY PROGRAMS. and a 
FORTRAN CROSS ASSEMBLER. Write for flye r! 
·comi ng soon. an enhanced Graphics packag e with 
ASCII . Ru ssian. and Greek c haracters plu s o ther 
fea tures. Pl ease wr ite for deta il s. 

APPLIED MICROCOMPUTER SYSTEMS 
Box 68. Si lver Lake. NH 03875 

MICRO-MARKET AD RATE: 
$50.00 per col umn in c h. Maxi
mum of 4 column in ches per 
ad . Subm it ads to: 

Micro-Market Ads 
INTERFACE AGE Magazine, 

PO Box 1234 
Cerrito s, CA 90701 . 
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FIFO 
FLEA 

MARKET 
TRS-80 OWNER: TRS-80 Star Trek for 
sa le. This is a comp lete version with 6 
commands. A lso included is a Computer 
Art program free , $10 with cassette and 
complete instructions . Lunar Lander 
w ith full graphics. Print s ship status , 
Lander and lunar surface all in graphics , 
$7.50 with cassette and full instructions 
with l ist of different mod ifications. Also 
have other programs upgraded to run in 
graphics. All for Level1 , 4K Machine. For 
ca ta log send SASE to : Sandy Siga l, 6851 
Mammoth Ave. , Van Nuys, CA 91405, 
(213) 989-5488. 

FOR SALE: SOL-20 dea ler demo un it , 
$1200. D. Linn or S. Koenig , 8406 E. 
Harry, #712 , Wichita , KS 67207, (316) 
685-5959. 

FOR SALE: Alta ir 8800A, two PT 4 KRO , 
one 8K Vector Graphic 3P&S, PT 2KRO, 
MITS ACR , all assembled and working . 
Inc ludes MITS 4, 8, & 12K BAS IC on 
paper tape and Radio Shack cassette 
tape recorder. First cash ier 's check for 
$1200 takes it. John Hunt , 1 Ke lton 
Court, #4E , Oakland , CA 94611 , (415) 
652-6408 Home, (415) 398-0289 Work . 

TRS-80 OWNERS: I am interested in 
sec urin g any program for insurance 
rat ing that wi l l run on th e TRS-80. Par
tic ular ly interested in auto rating for 
comparative purposes. Please write 
Oscar Boxe r, 8383 Wi lshire Blvd. , Suite 
228, Bever ly H il ls , CA 90211 . 

FOR SA LE: Motorola Educator II micro
computer. Already assembl ed . 256 bytes 
RAM. Edge conn ec tor w ith cassette and 
power wires att ached. Selling as is , $125. 
Ew ing , 7481 Lee Hwy. , #211 , Falls 
Church , VA 22042, (703) 560-6899 . 

CASINO BLACKJACK : For Texas Instru
ments Programmable 59. Mos t complete 
version ava i lab le for handheld unit. 
Allow s up to 6 p layers to bet , hit , s tand , 
double down , insure, and split pairs 
aga inst the hou se. Keeps score and 
disp lays all cards automa t icall y. Cost is 
on ly $3.50 and inc lud es program li s ting 
and quality documentation. Send 2 mag 
ca rd s and w ill record thi s 600 + s tep pro· 
gram for you as well. Rober t Griff in Jr. , 
104 Briar Rd., Nanu et , NY 10954. 

FOR SA LE: TRS-80 Leve l-1 tapes and 
program list s. Star Trek (runs on 12K), 
list $7.00 , tape $10.00; Lunar Land er 
(runs on 4K), list $3.00, tape $6.00 ; Bio
rhythm (runs on 4K) , li s t $5.00 , Tape 
$9.00. J .R. Menzies , 7106 Co lgate Dr. , 
A lexandria , VA 22307. 

WAN T ED: Software on cassettes com
pati ble with TDL su per BASIC o r Meca 
Microsoft Ext. BASIC, as hardl y any is 
ava ilab le in Holland . We are w il l ing to 
buy a ll sorts , business, games, etc . Jan 
Boers , P.O. Box 135, 9300 AC Roden , 
Ho lland . 

TIRED of your PET's hard-to-use key
board and prog ram bugs? Want a self· 
erasing program or "i nvisi ble program " 
or even spec ial contro l characters for 
your HP9830? If so , contac t J . M ilton and 
N. Novo tney with your prog ram specs . 
We will design and deb ug the right pro
gram for you and ship it via cassette tape 
to you at a low, low price. Try it! Norm 
Novotney , 3845 Lynward Rd. , Columbus, 
OH 43228, (614) 274-2145. 

FOR SALE: North Star software special. 
Persona l f i nance and budgeting 
package: $15.00 ; Memory test: $10.00, 
disckopy : $10.00, bot h for $15.00. Stock 
Market ana lysis package: $10.00; Corres
pondence edi tor, $5 .00 ; Mai l ist: $5.00. 
Specia l assoriment disc $10.00. Plu s 
much more. Send b lank disc or $5.25 for 
d isc. W ri te for comp lete list. Herb 
Schildt, 1007 N. Divis ion , Urbana, IL 
61801. 

COUN TRYWID E T RS-80 User Group 
Software Exchange: scientific , business, 
enterta inment, spec ific use , electric 
books, graphic games, trig-interrogator, 
user group mail l ist. Send: info ; con· 
figura ti on , app lication , interests, your 
co llect ion of programs, w ith " by li ne"; on 
cassette , to be returned w ith our so f t
wa re, and smal l donation for our vo lu n
teer copy boy , a SAS E or mai ler. 
Numerical Integration West , Attn: John 
McGortey/Stuart Nims, 10409 State St. , 
South Gate, CA 90280, (2 13) 566-8035. 

WANT ED: SWTPC 6800 sys tem. 8K or 
more memory and seria l 1/0. Cal l or send 
information to Dan Stirling , 1607 S. 235 
Pl. #1 -8, Kent, WA 98031 , (206) 878-2608. 

WA NT ED: Floppy d isk dri ves (any condi
tion), l ine prin ter (100 +cps) , OS I boards , 
S- 1 00 boards , 6502 hardware and soft
ware , C-MOD (MMM/Ce let ro n) boards 
and software. I.R. Peterson , 669-23 Ave . 
N.W. , St. Pau l, MN 55 112, (612) 633·1599. 

FOR SA LE: Centronics 101A w ith lower 
case option , parall el input , switch or 
software for doub le widt h characters . In 
c ludes stand and paper tray , $1200. You 
pay freight. Digital Group 8K memory 
boards 400ns low power. Two at $200 
each, I pay shipping . D. L. Earl e, 729 
M il am Bldg. , San Anto ni o, TX 78205, 
(512) 222-0077 or 690-0499. 
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MUST SELL: 3P + S Processor Technol
ogy 1/0 card . 2 parallel I/O 's and 1 serial 
1/0. $100 A&T. Oliver Audio OP-80A 
paper tape reader. Used only a few times. 

· $50.00 A& T. Cassette Interface from Per
com Electronics. Only needs serial or 
parallel 1/0 and cassette recorder/player. 
Baud selectable from 300 to 1200 baud. 
A&T, $50.00. PROM board from Godbout. 
Holds 8K 5204 and has the Godbout 
monitor. $75 takes assembled board and 
PROMs. For more info contact Larry 
Belmontes Jr., 1762 Yale St. , Corpus 
Christi , TX 78416, (512) 855-2687, or 
854-2662. 

FOR SALE: North Star Horizon I assem
bled and tested . Never used. In factory 
box with factory warranty. $1788 + ship
ping . J.D. Peab, 536 Center Ave. , Pitts
burgh , PA 15147, (412) 793-7526. 

TRS-80 OWNERS: For Sale: Computer 
Art Program . Very complete with 5 op
tions plus list of 4 other art options. 
Listing cost $3, Tape cost $7. Also have 
Star Trek , Othello, Biorhythm, Master
mind, other games and demonstration 
package. Write SASE for catalog. All pro
grams written for 4K Level 1 Machine. 
Sandy Sigal, 6851 Mammoth Ave ., Van 
N uys, CA 91405. 

FOR SALE: Programs for your PET 2001 
8K Basi c Computer. Star Wars , Hang
man, Mind Teaser, Battle Ship , Horse 
Race and a few others. The price is $5.00 
for Star Wars, and $3.00 each for the 
others. Send tape or add $2.00. Send for 
booklet to be sure that you want it! $1.00 
for Xe rox copy . 400 28th St. , Sacramento, 
CA 95816, (916) 447-0113. 

FOR SALE: Model ASR 33 Teletype, excel
lent condition, w/paper tape & stand, 
$850. Tl 960 minicomputer w/8Kx16 RAM 
and Battery Backup/CRU Bus controller 
and 20ma serial interface cards , $3500. 
MITS 8080 CPU card, $75. 3 MITS 4K 
dynamic memory boards , $125 each. 
Contact Loren English , (213) 838-7355. 

FOR SALE: Disk file access software for 
North Star Disk. By calling routines 
within this package, a program is given 
multiple file 1/0 at the byte level. Entry 
points allow file to be opened , closed , 
read , written, created or released . Re
quires less than 2K in addition to North 
Star DOS. Send $10.00 for commented 
source listing to Bob Burlingame, 1117 
N. Hawthorne, Tacoma, WA 98406. 

FOR SALE: Complete PolyMorphic sys
tem . Includes CPU board , 2 8K boards, 
video board, 5-slot motherboard , Pana
sonic tape recorder, keyboard , converted 
TV, all cables and assorted pre-recorded 
software. All less than 9 months old . Pre
assembled. Best offer over $1750. Scott 
Hayden , 23921 Colfax St., Lowell , IN 
46356, (219) 552-0232. 

FOR SALE: two MITS 4K dynamic mem
ory boards , factory assembled and oper
ational , $75 for each or $125 for both; 
also a complete micro system, Altair 
8800A, ASR 33 with MITS SIOC interface, 
North Star micro disk and cont roller, 
DOS BASIC and several diskettes, 2 16K 
Dynabyte dynam ic memory boards , all 
100% operational for $3100. John Teets , 
1600 Shirland Tract , Auburn, CA 95603, 
(916) 885-9456. 

FOR SALE: Altair 8800 w/16-slot mother
board plus 16-edge connectors, cool ing 
fan mod., 2SIO-serial 1/0 w/both ports , 
88-PIO parallel 1/0 board , 1 K static mem
ory w/512-bytes of memory, 12K static 
memory, 4K PROM software board with 
8080 assembler, text editor, and system 
monitor, and all documentation. All A& T, 
$1500 + you pay sh ipping . Call or write 
Don Cheeseman, 8231 Creekline Dr., San 
Antonio , TX 78251 , (512) 681-4938. 

CHALLENGER liP user would like to 
swap software, applications, etc ., with 
ot her liP owners. If there is enough inter
est , I would put out a monthly news
letter. Let me know your thoughts. Neil 
Shapiro , 32-20 91 St., Apt. 607, Jackson 
Heights, N.Y. 11 369. 

FOR SALE: Alpha M.icro Computer-new 
never used Time sharing , multi-tasking 
system. lmsai 8080 mainframe, 4 Soroc 
CRTs , Tl 810 printer, Sanyo monitor, IMS 
dual floppy driver, Tl Silent 700 and 
Vente l Modem, Dysan Diskettes. Com
plete manuals and documentation. Best 
offer. Write or call Jascin Semerad , 4759 
Hollywood Blvd. , Los Angeles , CA 90027, 
(213) 666-8505. 

FOR SALE: TDL Xitan wi th ZPU , system 
monitor board , video display board , 34K, 
250ns memory, George Ri sk keyboard , 
12" CRT-TV, 12K BASIC, Macro Assem
bler, Text Editor, Text Processor. All 
assemb led and running for $2095. Jon A. 
Batcheller, P.O. Box 13898, Gainesville , 
FL 32603, (904) 373-7004. 

FOR SALE: Computer Automation LS12-
10G 16-bit minicomputer, 16K core mem
ory, 1/0 distributor, 4 general purpose 
byte parallel pica-processor, 1 card 
reader pica-processor, programmers, 
conso le, 5 slot chass is and power sup
ply. Manuals and paper tape assembly 
language software included . Exce llent 
condition. $3750.00. J. Jenson , 24962 
Stagecoach , Laguna Hills , CA 92653, 
(714) 768-9265. 

WANTED: RPG Compiler. Anyone wri ting 
an RPG II compiler fo r micros or plan
ning to do so. Please write or ca ll me: 
Dennis Fletcher, INFO 3, 21241 Ventura 
Blvd. , #193, Woodland Hills , CA 91364, 
(213) 999-5753; (800) 423-5205 outside of 
California on ly. 

WANTED: Tractor feed printer, TRS-80. 
Mike Garey, P.O. Box 561074, Miami , FL 
33 156. 

WANTED: 8080 Assembler source li sting 
for Intel MDS/Intellec 8. Interested in 
comments and structure, so can be any 
version in 8080 mnemonics or PLM. Con
tact Dave Gillespie, 1331 N. Lotta Dr. , 
Los Angeles , CA 90063. 

FOR SALE: Workbook for the Commo
dore PET 2001. If you need more informa
tion to use your PET, send $4 for booklet 
" Getting Started with Your PET," to Dave 
Schultz, Box 921, Los Alamos , N M 87544. 
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READER SERVICE CAR§ 
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June 1978 Issue 
Void aft er Sept . 30, 1978 

(Please t ype or pr int) ~I U I C nr~L C ~I!IC 
Name __________________________________________ __ 

Title--------------------------------------------

Company Phone (A/C) ______________ _ 

Address ------------------------- D Home D Business 

City --------------- State __ Country __ Zip ____ __ 

ANSWER THE FOLLOWING BY CHECKING 
ONE BOX ONLY PER QUESTION. 

1. 1 Am A 
A 0 Prolesstonal (Medtcal , Accountmg, Law, Etc .) 
B. 0 Engmeer (Eiectromcs . Mechamcat Etc.) 
C 0 Bustness Person (Retail, Wholesale, Etc .) 
0 . 0 Educator (Professor. Teacher. Assistanl. Etc .) 
E. 0 Student 
F 0 HobbytSI 
G. 0 Other - - - ---
2. My &qtUI II 
A. 0 Have All Computtng Equtpment 
B. 0 Need More Penpherals 
C. 0 Have CPU Only 
D. D Have No Equ tpment 
E. 0 Other 

3. 1 Need This lnformaUon For 
A 0 rmmed tate Purcnase 
8 . 0 Purchase 30·60 Days 
C. 0 Compansons 
D. 0 Ltterature Ltbrary 
E. 0 Other------
4. My lnt ..... t Emphula Ia 
A. 0 Haraware 
B. 0 Ftrmware 
C. 0 Software 
D. 0 Other 

5. My Application Ia 
A 0 Hobby Only 
B. 0 Busrness Onl y 
C 0 Hobby & Busrness 
0 0 lnstrucl!on Purposes 
E 0 Research 
F 0 Oesrgn & Development 
G. 0 Other ------
8. My Primary Source Of "Stat .. ol-the-Ar1" 

lnlormt~Uon ComH From: 
A 0 Magazrnes 
8 0 Ex hrbrts & Conventrons 
C 0 Club Meetmgs 
D. 0 Drrect Marl From Manufacturers 
E. 0 Other - -----
7. I prel., To Buy 
A 0 Drreclly From Manufacturers 
8 0 Local Computer Retarter (Store) 
C 0 Marl Order 
0 0 Club Group Purchases 
E 0 Other ------
1. I Look To INTERFAC E AGE Firat For 
A 0 New PrO(IuCI lnlormahon 
8 0 Software lnlormat ron 
C. O Tutorrals 
D 0 Hardware Artrctes 
E 0 Prod uct Advertrsrng 
F 0 Remarks 

Please send information on items circled below. 
1 2 3 4 5 6 7 8 9 I 0 I I 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 4 7 48 49 50 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
76 77 78 79 80 8 1 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

10 1 102 103 104 105 106 107 108 109 110 I ll 112 113 114 115 116 117 118 119 120 121 122 123 124 125 
126127128129130131 132133134135136137 138139 140141 142143144145146147148149150 
151 152 1531 54 155 156 157 158 159 160 161 162 163164 165 166 167 168169 170 171 172 173 174 175 
176 177 178 179 180181 182 183 184 185 186187 188 189 190191 192193194 195 196197 198199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 24 7 248 249 250 
25 1 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 
276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305306 307 308 309 310 311 312 313 314 315316 317 318 3 19 320321 322 323 324 325 
326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 341 342 343 344 345 346 34 7 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 39 1 392 393 394 395 396 397 398 399 400 

Please use only 1 card per person. Thanks! 

READER SERVICE CARID 
June 1978 Issue 

Vo id after Sept . 30, 1978 
(Please type or print) 

Name __________________________________________ __ 

Title --------------------------------------------

Company Phone (A/C)·------------

Address ------------------------- 0 Home D Business 

City ______________ _ State __ Country __ Zip. ____ __ 

AN SWER THE FOLLOWING BY CHECKING 
ONE BOX ONLY PER QUESTION. 

1. 1 Am A 
A. 0 Professional (Medical , Accounting. Law, Etc .) 
B. 0 Eng ineer (Electronics. Mechanical Etc .) 
C. 0 Business Person (Retail, Wholesale . Etc.) 
D. 0 Educator (Protessor , Teacher, Assistant, Etc .) 
E. 0 Student 
F. 0 Hobbyist 
G. 0 Other _____ _ 

2. My Sl• tua Ia 
A. 0 Have All Computing Equipment 
B. 0 Need More Peripherals 
C. 0 Have CPU Only 
D. 0 Have No Equipment 
E. OOther 

3. I NMCI Thla lnlorn'ltlllon For 
A. 0 Immediate Purchase 
8 . 0 Purchase 30·60 Days 
C. 0 Comparisons 
D. 0 LiteraiUre library 
E. 0 Other ------
4. My Interest Emphaala Ia 
A. 0 Hardware 
B. 0 F1rmware 
C. 0 Software 
D. 0 Other 

5. My Applic• tJon I• 
A. 0 Hobby Only 
B. 0 Business Only 
C. 0 Hobby & Business 
D. 0 Instruction Purposes 
E. 0 Research 
F. 0 Design & Development 
G. 0 Other----- -
8. My Primary Source Of "Stl!te-ol·the-Art" 

l nformaUon Comn From: 
A. 0 Magazines 
B. 0 Exhibits & Conventions 
C. 0 Club Meetings 
D. 0 Direct Mail From Manulacturers. 
E. 0 Other ------
7. I prefer To Buy 
A. 0 Directly From Manufacturers 
8 0 local Computer Retailer (Store) 
C. 0 Mail Order 
D. 0 Club Group Purchases 
E. 0 Other ------
8. I Look To INTERFACE AGE Firtt For 
A. 0 New Product lnforma110n 
8. 0 Software Information 
C. 0 T utorrals 
D. 0 Hardware Articles 
E. 0 Product Advertising 
F. 0 Remarks 

Please send information on items circled below. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 
5 1 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 
76 77 78 79 80 8 1 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99100 

10 1 102 103 104 105 106 107 108 109 110 111 112 113 114 115116 117 118119120121 122123124 125 
126127 128129 130 131 132133134135136137138139140141142143 144145146147148149150 
151 152 153 154 155 156 157 158159160 161162 163164 165166167168169 170171172173174175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189190191 192193194 195196197198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 27 4 275 
276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320321 322 323 324 325 
326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 34 1 342 343 344 345 346 347 348 349 350 
351 352 353 354 355 356 357 358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 
376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 39 1 392 393 394 395 396 397 398 399 400 

Please use only 1 card per person. Thanks! 

READER SERVICE CARD 
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SUBSCRIPTION APPLICATION FORM 
PAYMENTMUSTACCOMPANYFORM 

SUBSCRIPTION FEE per year: $14.00 U.S., $16.00 Canada/Mexi co, $24.00 Foreign. 
Must be in U.S. funds drawn on a U.S. bank . 

Make check payable to: 

Name 

Company 

Home Address 

City 

Date 

0 CHEC K 

Account # 

• • •-r,., r- "-r "- r ™ 
-'IU I c:nr~LC ~~C: Magazine 
P.O. Box 1234, Cerritos, CA 9070 1 

Title 

State Country Zip ____ 

Signature 

0 - D. 0 M ONEY ORDER 8ANKAMERICARD -
Expires 
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irn-pak 
electronic components 

One-Stop 
Cotnponent Center 

NEW!! EXPANDED PRODUCT LINE . 
TTL 

~::~ 
7493 
741 0 7 

~:g~ 
74123 

~: ~ ;: C DM8093 I 

74161 COM93161 
74 176 10M82BOI 
74 1171DM8281) 
741!il2 
74 19 3 
74367(0M80971 

Low Power TTL Schottky 
74 LSO O 74LS73 7<1LS I09 
74 LS 0 2 74 LS74 7<1 LS 123 
7•LS04 74 LS75 7<1LS 138 
74LS08 74LS83 7<1LS 138 
74LS I O 7•LS811 7 <1LS 151 
74LS20 7• LS86 7<1LS115 
?• LSJO 7•LS90 7<1LSJ67 
74LSJ2 

Display LEOS Discrete 
MAN2 XC556· Aid 
OL 704 KC556·0r"n 

gt~~~ ~E~Ps~,·;:~~';;.d, 
OL7SO G•un, Yellow 

LINEAR 
LMJOI V 
LMJ07V 
LM309K 
LMJ I IV 
LM320K ·5 17905) 
LM320T· S 1790 51 
LM320T· 12(7912 1 
I..M320T· I 5(71115) 
LM339N 
LM340T·!I !7805) 
I..M3410T- 12 (7812) 

t:::~~~· l !ll7 81 5) 

LM 558N 

I.MS67V 

t~:g~g~ 
t::: ~: ; ~ 
L.M\.58 V(5558VI 
LM 1488N 
LM I 489N 
l.M 1556V 
XA2106 
CA3080 
CAJI JO 
CA3140 
L. M3900N I CA3401l 

MICROPROCESSOR 
Z·BO 2 101 

=~~~A ~ : ~~2 
8224 7489 
8228 MM!I262 
6800 1702A 
68 10 82S23 
88301.8 2108 
AY -5-10\3 DM883!1N 
2513/2140 NBT97 
MM53141Ciocl< Ct. lo l 

SOCKETS 
8pln1Qwptolil•l4plnwlr•w• • P 

14 pin low p<oflll 16 p in w l•• wr•o 
16 p in low I><Oiill 24 o ln w ir e w•IP 
24 p in low P<Oiill 40 p in wlr1 w u p 
40 p in low o•ollle TO· J Soc:k •~ 
1• o ln otu g TO·S Socket 
16 p in p lug Mol•~ Pin• 

SWITCHES 
Olp ow l~ 
Toggle Pu • h Ounon 
Submln letu•l Pull'~ Ounon 

Aluminum Electrolytic 
IOOmld SO V 
220ml d SOV 
<170mld SOV 

~~~:~ ~:~ 

Ceramic Disc 
tOol 50V 
47pl 50V 
IOOot SOV 
220111 sov 
33()1)1 s o v 
"7()gl s o v 

Dipped Tantalum 
. hnld 35V 
.22m ld 35V 
.3 3 mld 35 V 
.47mld 3 5V 

.1s!~'~s3J V 
t , Smld 35V 

2. 2mld 25V 
J.Jmld 2SV 
<1.7m t ct 25V 
6.8ml d 215V 
I Omld 2 5V 
115ml d 25V 
3Jml d 2 5 V 

Polyester Mylar 
.001mld IOO V 
. OO I Smld I OOV .0.7mld lOOV 
.Q022mld IOOV . lmld IOOV 
.0047mld IOO V .22mld IOOV 
.Oimld IOOV 

TEST CLIPS 

FUSE HOLOERS 

P.C. POTENTIOMETERS 
Singii ·Turn 
UOP I I( 
UOPSK 
840P 101( 
S•OP501( 
8 40P I OOK 
B<IOP 1m e o 

1S.Turn 
830P1K 
BJOPSI( 
830P101( 
830P50K 
830P1001( 
830Plmeg 

DIOOES 

IN4 7 33 :~ :~~(INg l • J 
tN•?J• IN <I004 
IN47 <1 2 IN<I007 
IN 4 744 M0A·98Q. J 

TRANSISTORS 
C IOOOI 2N3055 
2N2222A 2N3904 
2N 2 907A 2NJ906 
MJ£2955 2NS129 
MJEJOSS 2N5139 

CONNECTORS 
0825P Plug 

DATA BOOKS• 
7400174LS 0 1~1 Oook 
CMO S / Linur 0111 Book 
Mlc•op•oc• .. o f/ LEO 0111 Book 
• J1M· PAIC P•Oducu only 

HEAT SINKS 

% W RESISTOR ASST. 
\4 Wen5" 

SOPc . Auootm ento 

• • 

A new component product I ine of over 260 items developed for th e independent dealer. Guaranteed nationally advertised 
products. Complete JIM-PAK program includes national advertising, d irect mail programs, store display racks, stock 
rotation plan and return policy . For dealer information, w rite or call JIM-PAK, 1021 Howard A venue, San Carlos, CA 
94070 (415) 592-8097 . 

*************************************************** 

ALABAMA 
Mobile 

ALASKA 
Anchorage 

ARIZONA 
Fountain Hills 
Tempe 
Yuma 

CALIFORNI A 
Bellflower 
Berkeley 
Buena Park 
Fontana 
Ful/enon 
Long Beach 
Mission Viejo 
Mon terey 
Oceanside 
Oxnard 
Palo Alto 
Paudena 
Sacramento 
Sacramento 
San Carlos 
San Diego 
San Fernando 
San Francisco 
San Jose 
San Luis Obispo 
Santa Cruz 
Santa Monica 
Sunnyvale 
Vallejo 
Walnut Creek 

CANADA 

Lafayette Radio Electronics 

Electronics Corp. o f Alaska 

P & C Communications 
Computerworld Inc. 

Yuma Electronics 

Earl's Hobby Shop 
AI LashtJr Electronics 

SJ Electronics 
Fontana Electronics 

Orvac Electronics Inc. 
Scott Rodio Supply 

Tower Electronics Corp. 
Zacklt 

Electronic Center 
Dow Radio Inc. 

Zack Electronics 
Dow Radio Inc. 
The Radio Place 

Zackit 
J & H Outle t Store 

Radio Shack A. S.C. Mira Mesa 
San Fernando Electronics 

Zack Electronics 
Ouement Electronics 
Mid·State Electronics 

Santa Cruz Electronics 
Mission Control 

Sunnyvale Electronics 
Zackit 

Byte Shop Computer Store 

Alberta (Calgary) 
Montreal (Ouebec) 
On tario (Willowdale) 

The Computer Shop 
Wang's Microcenter 

Home Computer Centre 
COLORADO 

Aurora Com Co Electronics 
Steamboat Springs Norm 's TV & Electronics 

CONNECTICUT 
Bridgeport Bridgeport Computer 

FLORIDA 
Ft. Lauderdale 
Lakeland 
Orlando 
Tampa 

Computers For You 
Lakeland Specialty Electronics 

Altair Computer Center of Orlando 
AMF Electronics 

Microcomputer Systems Tampa 
FRANCE 

Paris 
GEORGIA 

Atlanta 
HAWAII 

Aiea 
Honolulu 

IDAHO 
Idaho Falls 

Computer Boutique 

Atlanta Computer Mart 

Delcoms Hawaii 
Integrated Circuit Supply 

Audiotronics 

DEALER TODAY ... 
ILLI NOIS 

Evanston 
Evanston 
Groveland 
Mount Prospect 
OakPark 
Schaumburg 

Tri·State Electronics 
I t ty Bitry Machine Co. 

Moyer Electronics 
Tri·Stato Electronics 

Spectronics 
Data Domain 

INDI ANA 
East Chicago 
Hammond 

IOWA 
Indianola 

KAN SAS 
Wichita 

KENTUCKY 

Aero Elec tronics 
Quantum Compu ter Works 

Electronix Limited 

Amateur Radio Equipment Co. 

Lexington Radio·Eioctronic Equipment Co. 
LOUI SIANA 

Baton Rouge Davis Electronics Supply 
MAR YLAN D 

Baltimore 
Baltimore 
Lavale 
Rockville 
Towson 
Towson 

Computer Workshop o f Baltimore 
Everything Electronic 

J & M Electronics 
Computer Workshop 

Haynesville Electronics 
Computers, Etc. 

MASSACHUSETTS 
Medford 
NonhAdams 
Waltham 

MI CHI GAN 
Flint 
Grand Rapids 
Lansing 
Mt. Clemens 

MINNESOTA 
Duluth 
Eagan 

MI SSOURI 

Tufts Elec tronics 
Electronics Supply Cen ter 

Computer Mart Inc. 

Hobby Electronic Center 
Micro Computer World 

Fulton Radio Supply 
The Computer Store 

Northwest Radio of Duluth 
Computer Room Inc. 

ElDorado Springs Bockman Electronics 
Parkville Compu ter Workshop of Kansas City 

MONTANA 
Billings 

NEBR ASKA 
Lincoln 
Omaha 

NEV ADA 
Las Vegas 

NEW JERSEY 
Bayville 

Conley Radio Supply 

Altair Computer Center 
Omaha Computer Store 

Century 23 

Cherry Hill 
Hoboken 
Pompton Lakes 

A.R.S. Communications Services 
Computer Emporium 

Hoboken Computer Works 
Computer Corner 

of New Jersey 
Typetronic Computer Store Ramsey 

NEW YOR K 
Albany 
New York 
Troy 
White Plains 

Fort Orange Electronics 
Computer Mart of New York 

Trojan Electronics 
The Computer Corner 

CIRCLE INQUIRY NO. 24 

NO RTH CA ROLIN A 
Durham 
Greensboro 
Raleigh 

OHIO 
Bucyrus 
Cincinnati 
Dayton 
Reynoldsburg 
Steuben~tille 

OK LAHOMA 
Guymon 
Oklahoma City 

ORE GON 
Beaverton 
Coos Bay 
Ontario 
Salem 

PANAMA 
Panama City 

PEN NSYLVAN IA 
Hershey 
Murraysville 

RHODE ISLAND 
Cranston 
Pawtucket 

SINGAPOR E 
SOUTH CAROLINA 

No. Charleston 
TENNE SSEE 

Futureworld 
Byte Shop of Gnrensboro 

Byre Shop of Raleigh 

Mead Electronics 
Digital Design 

Altair Computer Center 
Universal Amateur Radio 

Hosfelt Electronics 

Sound Service 
Bits, Bytes & Micros 

Altair Computer Cen ter 
Herrick Electronics 

Miller Electronics 
Computer Pathways 

Sonitel, SA. 

Microcomputer Systems Inc. 
Computer Workshop 

of Pit tsburgh 

Jabbour Electronics Ciry 
Jabbour Electronics City 

Intertrade (PTE) Ltd. 

Technical Services Inc. 

Clarksville 
Knoxville 
Memphis 
Oak Ridge 

Masstronics 
Byte Shop of Knoxville 

Sere· Rose & Spencer Electronics 
Computer Denn 

TE XAS 
Amarillo 
Dallas 
Houston 
Houston 
San Antonio 

UTAH 
Provo 

VIR GINI A 
Alexandria 
Alexandria 
Charlottesville 
Richmond 
Springfield 

Virginia Beach 
WASHI NG TO N 

Bellevue 
Longview 
Pasco 
Seattle 
Sea ttle 
Spokane 

WEST VIR GINI A 
Morgan town 
Morgantown 

Computer Encoun ters Inc. 
CompuShop 

Altair Computer Center 
Interactive Computers 

Sherman Elec tronics Supply 

Alpine Electronic Supplv Co. 

Computer Hardware Store 
Computers Plus 

Lafayette Electronics 
Computers· To· Go 

Computer Workshop 
of North Virginia 

Heathkit Electronics Center 

Altair Computer Center 
Progress Electronics 

Riverview Electronics 
C·Com 

Empire Electronics 
Personal Computers 

The Computer CorntJr 
Electro Distribu ting Co. 



the world~ 
mosl powerful 

microcomputer 
comes home 

Be sure to use coupon 
on page 28 of this 

magazine to order your 
FREE Heathkit Catalog! 

•• .,.-• . --. •• ~ anlill 
to an incredib"le 

1\;UIQI:I·:Ql' SOffWiCIIe- editor, relocatable 
assembler, linker, absolute loader, debug 
program, 1/0 executive program, dump 
routines, BASIC and FOCAL. And, by 
joining the DEC user's group (DECUS), 
you can have access to one of the largest 
software libraries in the world. And 
there's more to come. Much more. 
Of course, the Hll executes the power
ful PDP 11/40 instruction set which in
cludes over 400 commands. And the fully 
assembled KD-UF CPU board includes 
4K x 16 bits of memory. The backplane 
accepts up to six additional modules 
(memory, serial and parallel I/0, etc.) 
Heath will soon introduce a dual floppy 
with a disk operating system to take 
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full advantage of the Hll's power. And. 
the Hll is fully compatible with all DEC 
LSI-11 accessories. 
Heath documentation is second to none. 
You get illustrated instruc
tions on how to build 
explanations of the soiftwaret aJltd oom:PrEl-.. 
hensive operating inl;tlllctiOitS'•.Jt l 
want to see for your11~1:t, . ~·t;'·.lJl;.~o;'u 
the entire m~wllLUll:i"''L\·11,.UA 
just $25. 
the price of 
With .the, .H'e1atb~ 

System Engineered 
for Personal Computing 
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